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RELATIVE V ALOES OF FEED PROTEINS FOR 
DAIRY COWS 
C. Larsen, T. Wright, H. !ones, H. Hoover and B. Johnson. 
INTRODUCTION 
Will a given amount of the protein of oil meal, for ex­
ample, be of equal value in supplying the needs of a milk 
cow as will the same amount of the protein of some other 
feed? To find a satisfactory answer to the above question, 
asked by many dairymen, has been the aim of the present in­
vestigation as report.ed in this bulletin. 
It has long been known that the protein from different 
sources varied in its ability to supply the protein demands of 
an animal. Numerous investigations have dealt with a study 
of the so-called "pure proteins" which have been found to 
vary in their relative values. Comparatively few· of these in­
vestigations have dealt with a study of protein as it occurs 
and is fed in the ordinary feeds. Even fewer have concerned 
themselves with this protein problem as regards animals pro­
ducing milk. 
The present investigation deals with the relative value of 
the protein of common feeds in supplying the protein require­
ments of cows producing milk. 
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PLAN OF INVESTIGATION 
This investigation is divided into two parts. Series I, 
carried on in 1917 was interrupted by circumstances due to 
the war, and the work could not be continued until late in 
1918 when Series II was begun. The two series were conduct­
ed along similar lines, differing only in minor details. The 
observations made during Series I indicated that minor 
changes were advisable in continuing the work. 
The two series agree quite closely in the general plan of 
procedure. The chief points were as follows: 
1. · It was thought that by feeding a basal r:ation low in 
protein constituents, and thereby securing a negative nitro­
gen balance, some light might be thrown on the protein re­
quirements for nitrogen equilibrium and the amount of pro­
tein katabolized or torn down. 
2. By supplementing this basal ration with certain feeds 
containing a high percent of protein and by comparing the 
effectiveness of these various proteins in diminishing or de­
creasing the amount of the negative nitrogen balance, it was 
thought that some definite conclusions might be drawn in re­
gard to the relative values of these proteins in supplying the 
needs of cows producing milk. 
3. It was recognized that in making these comparisons 
certain factors should be considered, such as, an increase or 
decrease in body weight and milk production, probable in­
crease of availability of all nutrients with an addition of pro­
tein to the ration, and probable changes in the plane of pro­
tein nutrition and in the therms net energy required. 
The· Feeds 
No attempt was made to use a large number of feeds. 
This investigation was confined to a study of the proteins of 
oil meal and gluten feed. They were ordinary grades of the 
commercial products sold under these names. A sufficient 
supply was provided before the beginning of each series of 
feeding periods to last throughout. This was done to insure 
· uniformity of product and to do away with the possibility of 
having to suspend the work at any time for lack of feed. 
The Cows 
The cows used in this investigation were common cows, 
at least two months along in the lactation period, in fair con­
dition but not fat, and were not in calf. During the entire 
series of feeding periods they never left their stalls except 
to be weighed. Three cows were used in Series I and four in 
Series II. While different cows were used in the two series, 
they were as nearly alike as possible in all respects. 
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The Feeding Periods 
Series I consisted of six periods and Series II of four. 
During the first period of each series, the cows were put on 
a basal ration of prairie hay and silage. In every case this 
ration gave a negative nitrogen balance, that· is, the amount 
of nitrogen given off in milk, urine and feces was greater than 
the amount consumed in the basal ration. 
Taking into consideration the amount of negative nitro­
gen balance, during Period I, oil meal and gluten feed were 
given in amounts which theoretically contained sufficient ni­
trogen to give a balance. During Periods II, III, and IV of 
Series I, oil meal was fed in amounts determined from the 
results of the basal period. To what extent the investigators 
succeeded in establishing nitrogen equilibrium may be seen 
by referring to Tables I to XX inclusive covering the intake 
and outgo of these periods. Gluten feed was fed during 
Periods V and VI of this first series. The amount required 
for a balance was calculated from the negative nitrogen bal­
ance of Period I. 
Series II was conducted slightly different as regards the 
order in which the feeds were given. It was observed from 
Series I that as the feeding periods succeeded each other, 
there were changes in some of the factors (aside from the 
source of the feed protein) which caused the availability of· 
the protein to vary. 
To overcome this difficulty the feeds were alternated, 
that is, oil meal was fed to two cows and gluten feed to the 
other two during one period, and these feeds were reversed 
for the period following. During Period II, Cows 1 and 2 re­
ceived the basal ration supplemented by oil meal and during 
Period III gluten feed. Cows 3 and 4 received gluten feed 
during Period II and oil meal during Period III. All were 
put on the basal ration for Period IV. 
Five days before the beginning of each period the cows 
were put on the exact ration for that period. This was done 
to accustom the system of the cow to that particular ration 
and to establish as nearly as possible the plane of nutrition 
provided by such a ration. This made each feeding period 
fifteen days in length although the analyses of outgo covered 
only the last ten days. 
Details of Feeding · 
Divided mangers offered opportunity to measure carefully 
the intake of each cow. The hay and silage for each cow were 
placed in sacks and weighed. The amount left in the sacks 
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at the end of the day was weighed back and the difference 
constituted the amount of the respective feeds to which the 
cow had access. The desired amount of concentrates was 
weighed in a bucket in the usual manner each day and given 
in two feeds. All feed refused was collected once a day, 
placed in a separate sack for each cow and weighed and analy­
zed at the end of each ten day period. This amount sub­
tracted from the amount which was fed constituted the actual 
intake of food. 
Water was provided regularly· and in such quantities as 
each cow desired, the weight being recorded at each watering. 
Prairie hay and corn silage made up the basal ration which was 
fed during the first ten day period of each series. The hay 
was fed whole in Series I but it was deemed advisable to cut it 
finely for Series II, as in that way a more representative 
sample could be obtained for analysis. To the basal ration 
were added quantities of oil meal or gluten feed sufficient to 
establish and maintain nitrogen equilibrium as nearly as 
could be determined. All feeds of each feeding period were 
analyzed according to methods which will be described later. 
Collecting and Sampling Outgo 
The cows were milked twice a day into weighed buckets 
and careful record was kept of the amount of milk produced 
throughout both series. For purposes of analysis composite 
samples of the milk of each cow were collected for each of the 
ten day periods. This contained ten cc per pound of milk 
produced. The samples were preserved in glass stoppered 
bottles with formaldehyde and analyzed by methods giveti 
later on. 
During each feeding period two men were in attendance' 
at all times to collect the urine and feces. The urine was 
caught in large buckets, transferred to tightly covered cans 
and kept until sampled. Every twelve hours the contents of 
the cans were thoroughly mixed and a sample consisting of 
10 cc for each pound of urine was transferred to a gl;:i,ss 
stoppered bottle, preserved with formaldehyde and this com-
posite sample kept for purposes of analysis. 
The feces were caught in specially constructed flat shov­
els, transferred to tightly covered cans and kept there until 
sampled every twelve hours after thoroughly mixing the con­
tents of the cans. i1he composite sample consisted of one 
gram for each pound of feces. It was preserved by the use 




As far as possible, the representative samples of intake 
and outgo were analyzed according to the official methods of 
the A. 0. A. C. The_ moisture of all dry ground samples was 
determined by heating in vacuum at the temperature of boil­
ing water for periods of one hour until constant weights were 
obtained. With the exceptions that the period of heating was 
increased to 3 hours and that no reheating was attempted, the 
water of the urine was determined under similar conditions. 
Nitrogen was determined by the Kjeldahl method. The 
nitrogen of the moist feces was determined by first treating 
100 gms. with 250 cc of concentrated acid, then digesting on 
steam bath for 2 hours. The digested feces were transferred 
to a liter flask and made up to 1000 cc and shaken thoroughly 
when 100 cc of the suspension were pipetted for nitrogen 
analysis by the Kjeldahl digestion method. Triplicate analy­
ses were made. Factor 6.25 was used in all protein calcula­
tions except milk protein in which 6.38 was used. With the 
exception of the nitrogen of the feces, analyses of both feces 
and silage were made on air dry samples. 
The milk fat of Series I was determined by the Adams 
paper coil method and of Series II by the Babcock centrifugal 
· method. The nitrogen free extract was calculated by taking 
the difference between the percent of dry matter and the sum. 
of the percentages of protein, ether extract, crude fiber and 
ash. The casein, albumen, lactose and ash were all determin-
ed by the official A. 0. A. C. methods. 
• 
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DISCUSSION OF RESULTS 
Nitrogen Balance and Percentage Availability 
In Table XXI is offered a comparison of the percentage 
availability of the nitrogen of oil meal and gluten feed for 
maintenance. The method used here in calculating the per­
centage availability is a modification of Thomas' method (U. 
S. D. A.-B. A. I. Bul. 143). In order to get the maximum 
nitrogen available for maintenance, the amount of nitrogen 
contained in the milk produced has been subtracted from the 
digested nitrogen as suggested in United States Depart­
ment of Agriculture, Bureau of Animal Industry, Bulletin 
143. The digested nitrogen has been considered as the differ­
ence between· the total intake of nitrogen and that found in 
the feces. In other words all fecal nitrogen has .been regarded 
as derived from the feed. 
The difference between total intake and total outgo of 
nitrogen, of course, gives the nitrogen balance. The nitrogen 
balance of Cow 1, Period 1, ·series 1, when the cow was on 
the basal ration was -0.1123 lb. In Period II, Series I, the 
nitrogen balance of the same cow with the basal ration plus 
oil meal was -0.0236 lb. This means that the negative nitro-
. gen balance had been decreased by 0.0887 lb. The maximum 
amount of nitrogen available for maintenance for this cow 
had increased from -0.0257 lb. in Period I to 0.2051 lb. in 
Period II or a gain of 0.2308 lb. This 0.2308 lb. feed nitrogen 
cut down the negative nitrogen balance by only 0.0887 lb. and 
its percentage availability was therefore (0.0887X100) 7 
0.2308 or 38.4. In this manner the percentage availability 
was figured for each cow in the various periods .. 
Maintenance and Milk Production 
In order to do away, if possible, with any error which 
might be introduced due to the fact that the nitrogen in the 
milk varied from time to time, Table XXII was prepared. In 
this table the method of calculating the percentage availabil­
ity of the feed nitrogen was slightly different. · The differ­
ences between the nitrogen digested in the basal periods and 
in the succeeding periods were found. This increased quanti­
ty of nitrogen could be used for (neglecting the question of 
energy) any increased quantity of nitrogen in the milk and 
for any increase in the store of body nitrogen. In Period II, 
Series I, Cow I shows an increase in milk nitrogen over the 
basal period 0.0188 lb. with an increase in the store of body 
nitrogen of 0.0887 lb. making a total increase of nitrogen of 
0.1075 lb. It took 0.2496 lb. of digestible feed nitrogen for 
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this increase or the percentage availability of the feed nitro­
gen for maintenance and milk production was. 43.1. It will 
be noted that in this table the availability of the feed nitro­
gen is calculated as availability for maintenance and milk pro­
duction while in Table XXI it is calculated as availability for 
maintenance only. While the two methods give different per­
centages of availability, they show practically the same re­
sults when comparing the availability of the feed nitrogen in 
the different periods. 
The difference between the two methods may be illustra-
ted as follows : 
Availability for M�intenance 
0.0188 lb. nitrogen 
used f o r  
Percent 
Availability 
the 0.0188 lb. 100 . 
increase in 
Nin milk. 
Increase in digested 0.2308 lb. nitrogen 
nitrogen 0.2496 lb. used f o r  
the 0.0887 lb. 38.4 
increase in 
body N. 
0.2496 lb. 0.1075 ·1b. 
Availability for Maintenance and Milk Production 
Percent 
Availability r0.0436 lb. nitrogen 
used f o r  
the 0.0188 lb. 43.1 
increase in 
J Nin milk 
In�rease in digested 0.2060 lb. nitrogen 
nitrogen 0.2496 lb. . · used f·o r · 
the 0.0887 lb. 43.1 
increase in 
body N. 
0.2496 lb. 0.1075 lb. 43.1 
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Basal Ration 
The basal ration was not nitrogen-free but was low in­
protein. According to Armsby (United States Depart­
ment of Agriculture, Bureau of Animal Industry, Bulletin 
143) it has been shown that a relative deficiency of protein 
in the ration tends to depress the apparent d,igestibility of 
both the protein and non-nitrogenous nutrients, especially in 
the case of ruminants. Hence when the protein content of 
the rations in this experiment was increased by the addition 
of either oil meal or gluten feed the digestibility and avail­
ability of the nitrogen in the hay and silage were probably 
increased. 
Previous Protein Supply 
It is stated by Armsby (United States Department of 
Agriculture, Bureau of Animal Industry, Bulletin 143) 
that the plane of protein nutrition is affected by the previous 
protein supply. The prolonged feeding of a ration low in pro­
tein lowers the nitrogen katabolism and this would probably 
mean that in the period immediately following the basal ra­
tion it should not take as much ·nitrogen to reach a balance 
as in the later periods. This would tend to make the figures 
for the percentage availability of the nitrogen in the periods 
immediately following the basal ration periods higher than 
those of the succeeding periods. This was not consistently 
the case so an explanation of the differences in availability of 
the feed nitrogen must be sought elsewhere. 
It must be conceded that the demand for protein to re­
store body tissues wasted by partial nitrogen starvation 
would, when the protein of the ration is increased, cause a 
certain amount of nitrogen to be replaced in the body. A 
glance at the results of this investigation seem to show that 
the relatively high availability that might have been expect­
ed, due to the prolonged feeding of a ration low in protein, 
has been more than off set by the protein demands of the body 
for purposes of rebuilding. This furnishes an explanation for 
the· apparent increase in availability in successive feeding 
periods. 
Digestibility of Nutrients 
The digestibility of the nutrients varied in the different 
periods but seemed to bear no direct relationship to the avail­
ability of the feed nitrogen, other factors seeming to counter­
act any influence which the variation in digestibility may 
have had. 
Weight of Cows 
Table XXIII shows the weight of each cow at ·the begin­
ning and close of the periods together with the gain or loss of 
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weight. Here again is found no relati6nship to the availabil­
ity of the feed nitrogen. It might be expected that a high 
availability would go with an increase in weight and a low 
availability with a decrease, but in some instances just the 
opposite results are found. 
Nitrogen in Milk 
It will be noted from Tables XXI and XXII that in 
Periods V and VI of Series I and Period III of Series II the 
availability of the feed nitrogen is considerably higher than 
in the other periods of the corresponding series. It will also 
be noted that in Periods V and VI of Series I and Period III 
of Series II the amount of nitrogen contained in the milk is 
less than in the other periods. This probably accounts in 
part for the higher availability of the feed nitrogen in these 
periods, when considered along with the question of energy 
requirements. 
Energy Requirements 
Table XXIV shows the intake of therms, the therms re­
quired for both milk production and maintenance together 
with the surplus or deficit ·of therms supplied. In calculating 
the therms furnished in the feed, Armsby�s table was used. 
His maintenance standard also was used. Armsby adds 0.3 
therm for each pound of 4 percent milk produced. Computed 
on the fat basis this would amount to 7 .5 therms for each . 
pound of fat produced. In these tables the therms required 
for milk production were figured on the basis of the fat pro­
duced. It will be noticed by comparing Table XXIV with 
Tables XXI and XXII that as the surplus of therms increases 
the availability of the feed nitrogen seems to increase. 
In Table XXV is shown the percentage of the total re­
quired therms which were found in the hay and silage in the 
various periods together with the percentage availabilities of 
the feed nitrogen for maintenance and for milk production 
and maintenance. These figures seem to show the closest re­
lationship of any. In other words the availability of the feed 
nitrogen was determined principally by the amount of the re­
quired therms furnished by the hay and silage. When the 
percentage of therms furnished ·by the hay and silage was 
low, the protein in the gluten feed or oil meal was used prin­
cipally as a source of energy and could not be used to build up 
the body tissue or to furnish milk protein. Therefore the 
perce_ntage availability of the feed nitrogen was extremely 
low in these cases. 
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REVIEW OF LITERATURE 
Early investigators in protein feeding, Bousingault 1838, 
Grouven 1861, Voit 1867, Kuhn and Fleischer 1867-8 and 
others (Bulletin 45 United States Office of Experiment Sta­
tions pp. 265 and following) devoted their energies to a study 
of the sources of body protein, functions of protein in the 
body, and the probable manner of digestion and assimilation. 
The "nitrogen balance" has long been an object of study. 
As is well known, it is possible to maintain "nitrogen equilib­
rium," that is, to · feed protein in such quantities that the 
amount of nitrogen intake equals almost exactly the amount 
of nitrogen outgo. Investigations have shown that a certain 
minimum of protein is necessary for body maintena�ce, re­
gardless of what other nutrients the ration may contain. 
It has remained for more recent scientists, Michaud, 
'fhomas Zisterer, Armsby and others (Bulletin 143, Bureau 
of Animal Industry pp. 102 and following) to carry on in­
vestigations wherein proteins were compared for their rela­
tive feeding values. Most of these investigations were car­
ried on by feeding pure protein to dogs. Their work is of 
value to us in this connection chiefly because it suggests 
methods for measuring relative values. 
Michaud, experimenting with dogs, compared the feeding 
value of ground dog flesh, pure gliadin and pure casein. 
Gliadin appeared decidedly less valuable in the maintenance 
of the body protein since it required the addition of a great 
deal more to the ration in order to maintain nitrogen equilib­
rium. A second set of experiments, corroborated the con­
clusions of the first, namely that the vegetable proteins,, 
gliadin and edestin proved notably inferior to the dog flesh· 
or the casein. Although Armsby considers these conclusions 
open to question in some respects, he nevertheless . concedes 
that in a general way they show the greater value of animal 
over vegetab1e protein for feeding carnivorous animals. 
Zisterer also experimented with dogs. comparing casein, 
muscle protein and wheat gluten. He conducted two series of 
experiments.. His work shows a distinct · although slight in­
feriority of the casein as compared to muscJe protein. The 
results on the wheat gluten were discordant in the two 
series. His results acco�ding to Armsby are somewhat in­
conclusive on the grounds that the so called muscle proteins 
are not comparable to the pure proteins of the other feeding 
periods, inasmuch as· . the muscle protein furnished certain 
mineral constituents which may have increased the availabil­
ity of the :prot�in. The work of both Zisterer and Michaud 
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are qualitative. They show that certain foreign proteins 
when substituted for tissue caused a relatively greater nitro­
gen excretion and were therefore less efficient in maintaining 
the nitrogen equilibrium of the body. It is very possible that 
the variation in the amount of minerals fed may have had 
something to do with the apparent greater availability of cer­
tain forms of nitrogen. 
Thomas prior to 1909 had attempted to determine rela­
tive values of the mixed proteins of diffe.rent feeds by a 
somewhat different method. He reasoned that by feeding an 
animal on a nitrogen-free food, determining the amount of 
nitrogen katabolized and later feeding specific protein sub­
stances in addition to the basal non-nitrogenous ration, the 
relative value of those proteins could be satisfactorily meas­
ured according to the amounts by which they reduced the loss 
of protein from the body. He collected some valua�le data on 
the percentage availability of various protein substances. 
Armsby, reviewing the work of the various investigators 
along this line concludes that, while the results are not in all 
cases conclusive, they do seem to indicate- distinct differences 
in the nutritive value of proteins. Zein foT example fails to 
produce growth in mice. Zein lacks lysine and tryptophane 
and since Wilcock and Hopkins have found that the addition 
of these substances to a protein ration of zein gives the 
nutrients essential to growth and health, it is only reasonable 
to conclude that these substances have a definite value aside 
from the mere maintenance of nitrogen equilibrium. He is of 
the opinion that certain proteins and their cleavage products 
are vital to proper nutrition but does not admit the inability 
of one protein or its amino acid to change to that of another 
should one of these essential proteins be lacking in quantity. 
Armsby (Bulletin 139, Bureau of Animal Industry) sum­
marizing the experiments of Lehmann, Kellner, Just,,_ Morgen 
and the Copenhagen Laboratory of Agricultural Research 
states that generally speaking it appears that some non-pro­
tein nitrogenous substances taken into the body- in the feed 
are metabolized and to a certain extent are capable of per­
forming the functions. of the protein. In ruminants the action 
of micro-organisms in the digestive tract appear to convert 
some non-protein nitrogen· (usually amino acids and amides) 
into protein, which may serve for maintenance and as a source 
of milk protein and probably for growth. 
Van Ewing and Wells (Georgia, Buls. 109 and 115) se­
cured data showing that as the plane of nutrition is raised so 
is the apparent digestibility of the nutrients. They also con-
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eluded that the addition of starch to a ration caused consid­
erable decrease in the apparent digestibility of the nitrogen. 
Ellett and Holdaway (Virginia Tech. Bulletin 12) com­
paring milk cows fed a high energy ration and a high protein 
ration found that a cow receiving a high energy ration, de­
creased in milk production and body weight, and that the 
apparent digestibility of the protein decreased 47%.  The 
cow fed on a high protein ration did not consume all her feed 
and yet the amount consumed furnished all the required ener­
gy and two and one-half times the required amount of pro­
tein, and this excess protein was digested. The apparent di­
gestibility of the nutrients agreed quite closely with the aver­
age coefficients. They concluded that the addition of protein 
to a ration increases the digestibility of all nutrients. 
Osborne and Mendel (Jour. Biol. Chem. Feb. 1917) ex­
perimented in feeding rats various forms of protein in addi­
tion to a basal ration of corn gluten. They found lactalbumin 
to be the most efficient supplement. The least efficient sup­
plements, brewers grain, distillers grains and "vegetable 
albumin flour" were presumably so because of their low con­
tent of lysine. 
Ewing, Ridgeway and Doubt (Bulletin 238, Texas Exp. 
Station) comparing the feeding value of peanut meal and 
cottonseed meal conclude that the total digestible nutrients 
off er a better method of comparing feeds for dairy cows than 
does the protein content. They further conclude that a mix­
ture of the two feeds compared furnishes a more satisfactory 
ration than either feed if fed alone. 
From the above digest of literature dealing with the sub­
ject it would seem that certain acceptable conclusions stand 
out clearly. 
1. What is popularly termed "protein" is a complex sub- · 
stance consisting of several simpler substances, certain quan­
tities of each of which are necessary to supply body needs. 
2. There is a possibility of one -protein undergoing 
changes to supply entirely or in part, the substances ordinar­
ily furnished by another form of protein, altho it is doubtful 
if one protein can replace another entirely. 
3. Protein when fed in excessive quantities niay fur­
nish energy to the body, especially when the ration as a whole 
is low in non-nitrogenous nutrients. 
4. There is no known method whereby a ration deficient 
in nitrogen can be made proficient by the addition of exces­
sive quantities of various non-nitrogenous nutrients. A cer-' 
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tain minimum of protein or non-protein nitrogenous substan­
ces is absolutely necessary for maintenance and production, if 
th� body is to continue its activity without loss of weight. 
5. Methods of measuring relative values of proteins are 
few and for the most part unsatisfactory. 
6. It is difficult to measure the effects of non-nitrogen­
ous nutrients in the feeds. 
7. The fat of milk probably derives a part of its sub­
stance from protein. To what extent it is difficult to deter­
mine. 
8. The availability of food nutrients probably varies 
with different cows. 
9. The availability of food nutrients probably varies 
with the same cow at different times. 
10. Apparently the most plausible method thus far sug­
gested for measuring relative values of protein feeds is to 
give the cows the various feeds successively and make obser­
vation on the effectiveness with which these feeds establish 
and maintain .nitrogen equilibrium. This necessitates of 
course the elimination as far as possible of all other factors 
which might effect the results. 
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SUMMARY 
1 .  The question of the proper interpr�tation of results 
obtained from substituting one protein feed for another in the 
ration of a cow producing milk is a difficult one. 
2. Because of other factors which might affect the re­
sults, (the most important of which are probably energy sup­
ply and variations in production of milk) it cannot be said 
that the most valuable protein is always the one which in 
least quantity establishes and maintains approximate nitrogen 
equilibrium. 
3 .  Unless the energy content of the ration is  abundant 
a part of the protein will probably go to satisfy energy re­
quirements rather than nitrogen requirements. 
4. Average percent ayailability of .oil meal and gluten 
food in establishing a nitrogen equilibrium was oil meal 52.4 
percent and gluten feed 76.4 percent or as 1 is to 1.46. 
5. In all but two instances gluten feed protein seems to 
show a higher relative value than oil meal protein. This high­
er value, however, may be due not necessarily to the source 
of the protein, but possibly in part to the increased percent­
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'l'ABLE I. 
COMPOSl'I'ION OF IN 'l'Ali:E AND OU'l'GO SERIES I PERIOD I 



















Water I Cow 1 
1 
Cow 2 Cow 3 I Cow 1 I Cow 2 i Cow 3 1 Cow 1 Cow • I Co sv 3 
----1 1--,-- -- --1--1--11
-
-/l--i' -- --M :>isture . . . .  1 5 . 73 I 75 . 7 2 1 9 9 . 9 2 8 5 . 64 84 . 28 8 5 . 78 9 2 . 6 0 9 2 . 5 0 9 3 . 0 2 I Moisture . . . .  , 8 8 . 3 4 8 7 . 15 8 8 . 5 2 Total Nitrogen l 0 . 8 9 7
1 
0 . 3 47 1 . . . . . . .  0 . 3 27  0 . 24 1  0 . 2 1 1 1  0 . 5 6 7  0 . 5 3 6 / 
0 . 47 3
1 
TotalNitrogen 0 . 43 5  0 . 49 '4  0 . 43 1  
Total Protein .
I 
5 . 62 2 . 1 7 J • . • • • • •  2 . 0 4 1 . 5 1 1 . 3 2  . . . . . . . . . . . . . . . . . . . . .  Total Protei n
! 
2 . 78 3 . 1 5 2 . 7 5 
Ether E�tract 2 . 3 8 0 . 29 
\
· · . . .  . .  0 . 4 9  0 . 51 O . f 7
, 
. . . . . . . . . . . . . .  
1 
. . . . . . .  Fat . . . . . .  . . . 3 . 8 9 4 . 27 3 . 59  
Crude Fiber . .  3 3 . 1 7 6 . 5 4 . . . . . . .  4 . 1 2  4 . 74  4 . 3 2  . . . . . . . . . . . . . . · · · · · · · 1 Lactose . ;  . .  4 . 3 5 4 . 7 0 4 . 50 
N-free Extract l 4 5 . 7 6 I 1 3 . 23 I 0 . 0 1 2 6  5 . 4 1 6 . 44 5 . 9 5 . . . . . . .  · · · · · · ·
1
· · · · · · ·· Ash • . . . . . . .  0 . 65 0 . 7 0 0 . 64 
Ash . . . . . . . . . I 7 . 3 4 I 2 . o 5 J o . o 6 3 5 2 . 3 o 2 . 5 2 2 . 16 3 . 1 7 3 . 3 3 3 . o 9 
TABLE II 
COMPOSITION OF INTAKE AND OU'I'GO SERIES I PERIOD II 
I Intake I Outgo 


























Moisture . . . .  1 7 . 8 2 I 7 7 . 63 J 9 . 3 4  8 5 . 4 3 \ 8 5 . 26 8 5 . 2 2 9 3 . 4 9 1 9 2 . 1 7 1 9 2 . 7 5 1 Moisture . . . .  8 9 . 5 4 8 7 . 6 2 8 8 . 6
� Total Nitrogen
l 
1 . 0 1 6  0 . 3 6 1
1 
5 . 1 1 9  0 . 28 2
1 
0 . 28 9  0 . 27 3 1  1 . 1 9 2 1 1 . 13 9 1 0 . 9 43  Total Nitrogen 0 . 4 40 0 . 4 7 5  0 . 4 50  
Total Protein 6 . 3 5 2 . 2 6 3 1 . 9 9 1 . 7 6 1 . 8 1  1 . 7 1 / · . . . . . . I . . . . . . .  1 . . . . . .  · 1 Total Protein 2 . 8 1 3 . 03 2 . 8 7 Ether Extract 2 . 0 6 0 . 8 0 5 . 8 3  0 . 29 0 . 29 0 . 29 . . . . . . . . . . . . .  ·
1
" . . . . .  Fat . . . . .  . . . .  3 . 3 6  3 . 9 1  l 3 . 5 8 
Crude Fiber . .  3 0 . 9 0 6 . 3 5 9 . 2 6 4 . 4 6 4 . 3 5  4 . 24
1
· ·  . . . . . . . . . . . . . . . . . . .  Lactose . . . . .  4 . 5 0 5 . 1 0 4 . 2 5 "'-N-free Extract 4 5 . 3 3  1 1 . 0 0 
\ 
3 7 . 7 2 \ 6 . 0 0  6 . 1 5 6 . 45 . . . . . . . . . . . . . . . . . . . . .  Ash . . . . . . . .  0 . 7 7 0 . 68 0 . 68 Ash . . . . . . . . .  ! 7 . 5 4 1 . 9 6  5 . 8 6 2 . 06  I 2 . 1 4 2 . 0 9  2 . 8 5 3 . 22 · 3 . 00 
TABLE III, 
DAILY BALANCE OF FOOD NUTRIEN TS IN POUND S SERIES I PERIOD I 
Ash 




1 Ether \ Crude \ N -free '1 
J Amounts I Water \ Matter I Nitrogen I Protein I Extract I Fiber J Extract 
1 
1
1 Hay . . . . . . . . . . . .  I 1 1 . 59 0 . 649
1 
1 0 . 9 2 5 1 0 . 1 04)
1 
0 . 6 5 1 3
1
1 
0 . 2578  3 . 844 5 . 3 04 \ 0 . 8 50.1-
ro Silage . . . . . . .  . . . 3 0 . 0 0 22 . 7 1 6  7 . 284  0 . 1041  0 . 6 514  0 . 0870  1 . 9 62  3 . 9 69
1 
0 . 6 1 5 0  
� Water a n d  Salt . \ 
60 . 2 2 J 60 . 1 1 4  0 . 108  J • • • • • • • •  · 1 · · ·  . . . . . . . . . . . . . . . .  · / · . .  . .  . . .  . . . . . . .  . .  . .  . _,,..-0 . 1 0 0 7  ..-1
1 
H I Total Intake . . . 1 0 1 . 8 1 I 8 3 . 4 79  18 . 3 1 7  I 0 . 2081  1 . 3027  0 . 3 6 28 5 . 8 0 6  9 . 27 3  / 1 . 5 6 6 4  
� 0 I M i l k  . . . . . . . . . . .  11 2 3 . 09 l 20 . 3 9 8
1 
2 . 69 2  I 0 . 1004  0 . 6409 1 0 . 8 982 1 . . .  . .  . . . . .  1 . 0' 04  0 . 1 5 0 1  
8 � Urine . . . . . . . . . · 1 1 5 . 2 7 14 . 1 4 0  1 . 13 0  \ 0 . 08 6 6  . . . . . . . . .  · 1 · . . . . . . . . .  , . . . . . . . . . . . . . .  ": . . . .  · 1 0 . 48 4 1  ::i 
/ 
Feces . . . . . . . . . . 4 0 . 8 1  3 4 . 9 46  5 . 8 5 9  0 . 1 3 3 4 1 0 . 8 3 4 1  0 . 2000  1 . 68 1  2 . 20 8  0 . 9 3 8 5  
O Total Outgo . . . . 79 . 1 7 I 69 . 4 84  9 . 6 8 1  I 0 . 3 204  1 . 4 7 5 0 1  1 . 0 982
1 
1 . 6 8 1  3 . 2 1 2  1 . 5 727  
'\ \ 
I I I I 1----
Balance . . . . . . . .  
1 
+ 2 2 . 6� + 1 3 . 9 9 5  I , 
+ 8 . 63 6  I - 0 . 1 1 23
1
· ·  . . . . . . .  ·
1 
- 0 . 7 3 64 +4 . 125  + 6 . 0'61  - 0 . 00 6 3  
1 I �ay . . . . . . . . . . . .  1 1 3 . 2 1 o . 7 5 7 1 1 2 . 4 5 3  \ 0 . 11 8 5  o . 1 t 24 o . 3 144  4 . 3 8 2  6 . 0 45  o . 9 69 6  ro I S i lage . . . . . . . . .  ·
1 
3 0 . 0 0 22 . 7 1 6  7 . 284  I 0 . 1041  0 . 6 014  0 . 0874
1 
1 . 9 62  · 3 . 9 69 0 . 61 5 0  
� J Water a n d  Salt . 70 . 8 5 70 . 73 6  0 . 1 1 6  / .  · · · · · · · ·
1
· · · · · · · · · · / · · · · · · · · · · . . . . . . . . . .  . . . . . . . . . .  0 . 1 074  
<:si ltl 
Total Intake . .  . 1 1 4 . 0 6 9 4 . 20 9  I 1 9 . 8 5 3  I 0 . 2226  1 . 3 9 3 8  0 . 4 018  6 . 3 4 4  1 0 . 0 1 4  1 . 69 2 0  
I I I I � o J Milk . . . . . . . . . . .  J 2 0 . 7 1 1 8 . 0 49  2 . 6 61  0 . 1023  0 . 6 524 1 0 . 8843 . .  . . .  . . . . .  0 . 9 7 3  0 . 1 4 5 0  8 � I Urine . . . . . . . . .  · 1  15 . 1 1 13 . 9 7 6  1 . 1 3 4  0 . 0 8 1 0 , . . . . . . . . . . . . . . . . . . .  · I · . . . . . . . . . . . . . . . . . . .  0 . 50 3 2  ::i Feces . . . . . . . . . . 5 2 . 0 3 I 4 3 . 8 5 1  8 . 1 79  0 . 1 254 0 . 7 8 3 6 1  0 . 2654  2 . 4 6 6  3 . 3 5 1  1 . 3 1 1 0  O Total Outgo . . . 8 7 . 8 5 J 75 . 8 7 6  1 1 . 9 7 4  0 . 3 0 8 7 / 1 . 4 3 6 0 1 1 . 1 4 9 7 / 2 . 4 6 6  4 . 3 2 4  1 . 9 5 9 2  
I I I I I I I I J Balance . . . . . . . .  j + 2 6 . 2 1 I + 1 8 . 3 3 3  I + 7 . 8 7 9  J - 0 . 08 6 1 . . .  . .  . . . . . + 0 . 7479 1 + 3 . 8 7 8  + 5 . 7 9 0  I - 0 . 2672  1 I Hay · . . . . . . . . . .  ·
1 
1 3 . 8 0 I 0 . 7 9 1  I 1 3 . 0 09 ) 0 . 1238  0 . 7 756  0 . 3 2 8 4  4 . 5 7 7  6 . 3 1 5  i 1 . 01 2 9  ro Silage . . . . . . . . . . 3 0 . 0 0 2 2 . 7 1 6  7 . 284  0 . 1 04 1  0 . 6514
1 
0 . 08 7 4  1 . 9 6 2  3 . 9 69  0 . 61 50 
+-> I Water and Salt . 7 2 . 5 2 7 2 . 405  0 . 1 1 7  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 . 1 0 8 5  
t!:1 I Total Intake . . . 1 1 6 . 3 2 9 5 . 9 1 2  I 2 0 . 4 1 0  J 0 . 2279  1 . 4270  0 . 4 1 5 8  6 . 53 9  1 0 . 28 4
1 
1 . 73 64 
C",) 1- 1 
I I I I I 
f::. 0 I Milk . . . . . . . . . .  · 1  21 . 1 3 I 1 8 . 70 5
1 
2 . 4 2 6
1 
0 . 0 9 1 1 1 0 . 58 1 1  0 . 75 8 6 . . . . . . .  . . .  0 . 9 5 1  0 . 1 3 5 2  
o � I Urine . . .  . . . . . . . 17 . 0 0 1 5 . 8 1 7  1 . 1 8 3  0 . 0 8 0 4 1  . . . . . . . . . .  1 . . . . . . . . . . . . . . . . . . . . . . . . . . .  · · ·
1 
0 . 5 253  
U ::i I Feces . .  . . .  . . . .  . 63 . 6 5 
\ 
54 . 600  9 . 0 50  0 . 1 3 4 3 / 0 . 8 3 8 9 / 0 . 2 9 9 2  2 . 7 4 3  3 . 7 8 7  1 . 3 6 20 O I Total Ou tgo . . .  . 1 0 1 . 78 8 9 . 1 2 2  1 2 . 659  0 . 3 058  1 . 4 1 9 9  1 . 0 5 7 8 1  2 . 743  4 . 73 8  2 . 0225  
--1 I I 
I 





DAILY BALANCE OF FOOD N UTRIENTS IN POUN DS SERIES I PERIOD II 






1 Crude \ N-free I ·-----1 Amoun ts I Water l Matter I Nitrogen \ Protein \ Extract \ Fiber I . Extract Ash 
<1> I Oil  Meal . . . . . . .  
, 
5 . 00 I 0 . 4 6 7  I 4 . 53 3  I 0 . 2 5 5 9 1  1 . 5 9 9 5 1  0 . 2 915
1 
0 . 4 6 3  I 1 . 8 8 6  I 0 . 29 3 0  
� Hay . . .  . .  . . . .  . . .  1 2 . 0 4 0 . 9 4 1  I 1 1 . 09 9
1 
0 . 1 2 2 3 1  0 . 7 6 4 5 1  0 . 2480  3 . 7 20  I 5 . 4 58  0 . 9 07 8  
j Silage . . . . .  . . .  . . 3 0 . 00 2 3 . 28 9  j 
6 . 7 1 1 0 . 1083
1 
0 . 6780 1  0 . 2400  1 . 9 0 5  3 . 3 00 I · 0 , 5 880  
.:: I Water and Salt . 71 . 6 8 I 7 1 . 5 65  0 . 1 1 6  
.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . ·
1
· . . . . . . . . . . . . . . . . . . .  I 0 . 1 0 80  
..-1
� 
I Total Intake . . .  1 1 1 8 . 7 2 I 9 6 . 2 6 2  I 2 2 . 4 5 9  I 0 . 4 8 6 5  3 . 0 420  0 . 7 7 9 5  6 . 0 88  1 0 . 644 I 1 . 8 9 6 8  
� - I  I I I I 
I ' I 
. 
O o I Milk . . . . . . . . . . .  I 2 7 . 1 0 24" . 2 66  I 2 . 8 3 5  0 . 11 9 2 1  0 . 7 6 1 5  0 . 9 1 0 6 1 . . . . . . . .  . .  1 . 2 1 9
1 
0 . 2087  
0 .  � 
j 
Urine  . . .  . .  . . . . .  1 9 . 1 9 I 1 7 . 9 4 2  
\ 
1 . 2� 9  0 . 2287
1 
. . . . . . . . . . . . . . . . . . .  · 1 · . . . . . . . . . . . .  . .  . .  . .  . 0 . 5 ·1 6 9  ::s Fe ces . . . . .  . .  . .  . 5 7 . 5 0 I 49 . 1 2 2  8 . 3 7 8  l 0 . 1622  1 . 0 1 20 0 . 1 668  2 . 5 64  3 . 4 fi 0  1 . 1 845  
�
1 
Total Outgo . . . .  1 03 . ,79  9 1 . 3 3 0  
/ 
1 2 . 4 5 2  0 . 5 1 0 1
1 




2 . 5 64  4 . 6 69  / 1 . 9 4 0 1  
Balance . . . . . . . .  + 1 4 . 9 3 + 4 . 9 3 2  I + 1 0 . 007  I - 0 . 0 2 3 6
1 
. . . . . . . . . .  I - 0 . 2 9 7 9  + 3 . 524  / + 5 . 9 7 5  I - 0 . 043 3 - ·-Cl>-/ Oi l  Meal . .  . . . . .  4 . 0 0 0 . 3 74
1 
3 . 6 2 6 1 0 . 2048
1 
1 . 280  I 0 . 2 3 3 2 /  0 . 3 70  I 1 . 4 89  i 0 . 2 344  
� 
\ 
Hay . .  . . .  . .  . . . .  . 1 5 . 1 6  1 . 1 85  1 3 . 9 74 0 . 1540  0 . 9 6 3  0 . 3 1 2 3 1  4 . 68 4  6 . 8 7 2
1 
1 . 1 4 1 0  
j Si lage . . . . . .  . .  . . 3 0 . 0 0 I 23 . 289  6 . 7 1 1 I 0 . 10 8 3 1  0 . 678  0 . 2400
1 
1 . 9 0 5  3 . 3 0 0  0 . 5 8 8 0  
.:: ,vater a n d  Salt . 74 . 0 0 I 7 3 . 8 84  0 . 1 1 8
1
. · · · · · · · ·
1
· · · · · · · · · · 1 · · · · · · · · · · . . . . . . . . . .  . . . . . . . . . . 0 . 1 0 9 1 <N
�
I Total In take . . .  
1
1 2 3 . 1 6 I 9 8 . 7 3 2  / 24 . 429  0 . 4 671  2 . 9 21  I 0 . 7 8 5 5  6 . 9 5 9  1 1 . 6 6 1  / 2 . 0748  
� I 
\ 
I I I I 0 0 I Milk . .  . .  . . . . .  . . 2 2 . 74 1 9 . 924  I 2 . 8 1 5 0 . 1080 \ 0 . 6890 1 0 . 8 8 9 1 , . . . . . . . .  · · 1 1 . 1 60  I 0 . 1 546  0 � I Ur ine  . . .  . . . . . .  . 18 . 1 2 , 1 6 . 7 01  1 . 4 1 9  I 0 . 2064  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 0 . 6 209  ::s I Fe ces . . . . . .  . . .  . 6 0 . 4 9 
I 
5 1 . 5 74
1 
8 . 9 1 6  I 0 . 1748 1 . 0 949  0 . 1 754  2 . 6 3 1,  · 
.........__ �
. 7 20  
I 
1 . 2 944  
O I Total Ou tgo . .  · 1 
1 0 1 . 3 5  8 8 . 1 9 9  13 . 1 5 0  
J 
0 . 4 8 9 2  1 . 7 8 3 9 1  1 . 0 645  2 . 6 3 1  I * 8 8 0  2 . 0 6 9 9  ,�1 I I l �\ 
. 
1
1 Balance . . . . . . . .  1 + 2 1 . 8 1 I + 1 0 . 5 3 3  / 
+ 1 1 . 2 79  
1
1 - 0 . 0 221 . . . . .  . . . . . - 0 . 2 7 9 0 1 + 4 . 3 28 
+ 6 . 7'8-i
+ 
+ 0 . 0049  
<1> I Oil Meal  . . . . . .  · I 3 . 5 0 I 0 . 3 2 7  
l 
3 . 1 7 3
1 
0 . 1 7 9 2  1 . 1 2 0 0 1  0 . 2 04 1 1  0 . 3 24 I 1 . 3 20 I "( L 205 1 
� I Hay . . .  . . . .  . . . .  . 1 5 . 2 2 
\ 
1 . 1 9 0  1 4 . 0 3 0  0 . 1 546
1 
0 . 9 6 6 5 1  0 . 3 1 3 5
1 
4 . 7 03
1 
6 . 8 99
1 
Ll <!, 7 6 











1it �! 1it i8i I 2t M � 1
1
· · ·
o : 4 4 2 i  
. . . .  
2 : 7 6 4 5 1 " ' " ci : 7 5 7 6 1
· · ·





i i : 5 i 9
°
I um 
a,; 0 I Milk . . . . . . . .  . . . 2 5 . 20 2 2 . 3 3 0  2 . 8 70  0 . 1 134 \ 0 . 7 2 3 2 1  0 . 9 0 2 2
1 
. . . . . . . . .  · 1  1 . 0 71  I 0 . 1'.7 14 8 �. I Urine . . . . .  · · · · · 1 1 9 . 0 3 1 7 . 643  \ 1 . 3 8 0  0 . 1 7 9 5  . . . . . . . . .  · ( · . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  0 . 5 709  ::s I Feces . . . . .  . .  . . .  64 . 8 8 5 5 . 29 0  9 . 5 !:i O  \ · 0 . 1 7 7 1 1 1 . 1 0 9 4  0 . 1 882  2 . 7 5 1  4 . 1 8 5 1 . 3 5 60  O I Total Outgo . . .  1 0 9 . 1 1 9 5 . 2 63  1 3 . 84 0  0 . 4 7 00 1 1 . 8 3 2 6  1 . 0 9 0 4 1  2 . 7 5 1  I 5 . 25 6  I 2 . 0 9 8 3  
I Balance . . . . . . . .  , + 2 3 . 1 3 I + 1 2 . 9 43 I + 1 0 . 1 9 6  I -, 0 . 0279 \  . . . . . . . . . .  \ - 0 . 3 3 2 8 1  + 4 . 1 8 1  I + 6 . 2 6 3  1r - 0 . 0 4 2 1  




'l'ABLE V .  
DAI L Y  BALAN CE O F  li'OOD N UTRIEN'l'S I N  1•0 U N ;I)S S E RI E S  1 PERIOD III 
I . I I I I I . 







Protei n  
\ 
Extra.ct IJ Fiber I Extract 
. I I I I 
1 3 . 9 04  0 . 1 6 2 9  1 . 0 1 8  I 0 . 3 7 1 0  4 . 6 5 7  7 . 1 6 2
J 
Ash 
I 5 . 3 8 7  I 0 . 3 3 5 4
1 
2 . 0 9 6  I 0 . 0 5 1 6
1 
0 . 5 1 8  I 2 . 3 78  I 
8 : IH / . . . � : � � � �
1 
. . . .  � : � : �  . . . . .  � : � : � �  . . . .  � : : �� .
1 
. . . .  � : � � � -
5 9 6  \ 2 6 . 1 2 6  I o . 6 0 6 6  3 . 7 9 2  o . 6 6 2 6  7 . 0 8 0  1 2 . 8 3 0  
I 
I I .< 1---
3 . 23 7  0 . 1 3 2 2  0 . 8 4 5  1 . 05 1 3
1 
. . . . . . . . .  
1 
�1 3 0  I 0 . 2 0 9 1  







. 2 1 2 ) 1 4 . 1 2 8  . 1 o . 5 642
1 
2 . 0 28  1 . 3 0 6 4 1 2 ,, � 6  l 4 . 2 93 
I Balan ce . . . . . . . .  1 + 2 1 . 3 8  + 9 . 3 8 4  I + 1 1 . 9 9 8  I + 0 . 0 4 2 4 . . . . . . . . . .  - 0 . 6 4 3 8 1  + 4 . 9 9 4  I + 8 . 53 7  I - ·---1 I I 1· I I Q) I Oil  Meal . . . . . . . .  I 5 . 0 0 0 . 5 1 1  I 4 . 4 8 9  0 . 2 7 9 5  1 . 7 4 7  0 . 0 4 3 0  0 . 4 3 2  I 1 . 9 8 2  
� I Hay . . . . . . . . . . . .  1 1 6 . 24 1 . 3 8 5  1 4 . 8 5 5  I 0 . 1 7 4 1
1 
1 . 08 8  0 . 3 9 63 1 4 . 9 70  I 7 . 6 5 2  I c1l I Silage . . . . . . . . .  ·
1 
3 0 . 0 0 23 . 2 8 9  6 . 7 1 1  I 0 . 1 0 8 3  0 . 6 78  0 . 2400  1 . 9 0 5
1 
3 . 3 0 0  
>N
�





1 � r Jf 1 �tm 2tai l · · o : 5 6 i!J · · · 3 : 5 i 3 . . . . .  o : 6 7 9 3  . . . .  1 : 3 0 1 · · · · i 2 : 9 s 4 · 
ts: -: I I I I O o I Milk . . . . . . . . . . ·
1 
2 5 . 2 0 2 2 . 1 05 3 . 0 9 6
1 
0 . 1 2 02 l  0 . 7 6 6  0 . 9 5 0 0  . . . . . . . .  · ·
1 
1 . 1 3 4  
o 2ll I U r i n e  . . .  . .  . . . . . 1 6 . 8 8 1 5 . 7 3 4  1 . 1 4 6  0 . 2 1 2 9
1 
. . . . . . . . . .  1 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
::::, I Feces . .  . . .  . . .  . . 7 1 . 2 6 6 0 . 9 9 3  1 0 . 2 67 0 . 2 009 1 . 25 4
1 
0 . 2 2 1 8  2 . 8 6 5  4 . 4 4 0  
0 . 6 9 6 7  
1 . 3 9 3 0  
2 . 2 9 8 8  -
- 0 . 0228  
---
0 . 28 5 0  
1 . 3 2 0 3  
0 . 5 8 8 0  
0 . 1 1 4 7  
2 . 3 080  ---
0 . 1 7 1 4  
0 . 6 2 6 2  
1 .  4 8 9 5  
2 . 2 8 7 1  -
+ o .  0209  
O 
\ 
Total Outgo . . . .  
1 
1 1 3 . 3 4 9 8 . 8 3 2  1 4 . 5 09  I 0 . 5 3 4 0  2 . 0 20 1 . 1 7 1 8
1 
2 . 8 6 5  5 . 5 74  
I 
. 2 3 6  I + 1 1 . 6 8 5  I + 0 . 0219 \ . . . . . . . . .  · / - 0 . 22 1 8  + 4 . 4 4 2  I + 6 . 3 6 0  I 
-l 6 0-J 4 .  0 4 0  \ 0 .  2 5 1 5
1 
1 .  5 7 2  I O .  0 3 8 7 1 0 .  3 8 9  I 1 .  6 8 4  1----
� l 1 . 3 5 0  1 4 . 4 70  I 0 . 1 700  1. 0 6 0  I 0 . 3 8 6 0 1  4 . 8 4 1  I 7 . 4 5 4  I m z : rg i . . .  � : � � �\ . . .  � : � : � . 1, • • • •  � : � : � �  . . . .  � : : ��  . . . . .  � : � � � -
---
0 . 2 5 6 5  
1 . 28 60 
0 . 58 8 0  
0 . 1 1 3 1  
2 . 24 3 6  . 2 3 4  2 5 . 3 4 8  I 0 . 5 2 9 8 \  · 3 . 3 1 0  0 . 6 6 4 7  7 . 1 3 5  1 2 . 4 3 8  
s � � 
I 
t m i t � m 1 . . . .  � :  : :  : . ] . . . .  � : :  : :  � : : : : : : : : : : 1 . . . .  � :  � : � . l----
300 1 0 . 5 6 0  I 0 . 2 0 6 1
1 
1 . 2 8 5  0 . 2 1 4 2  3 . 0 5 8  I 4 . 5 3 5  8 2 5  1 4 . 9 5 5  I 0 . 5 3 9 5  2 . 08 4  / 1 . 1 9 3 8 1  3 . 0 5 8  5 . 6 8 0  I -I I I I I 1--
---
0 . 1 9 4 3  
0 . 7 6 4 9  
1 .  4 700  
2 . 4 2 9 2  
. 4 09  I + 1 0 . 3 93  I - 0 . 0 097  . . .. . . . . . .  · / - 0 . 5 2 9 1 1  + 4 . 0 7 7  + 6 . 7 8 5  I . f I I I 
---




DAILY BALANCE OF FOOD NUTRIENTS IN POUNDS SERIES I PERIOD IV 
I I I I 
I Total \ . I Dry I Total 
I . 
















2 . 2 14 0 . 1091
j 
0 . 5 43 I 2 . 9 88  -Q) I Oil Meal . . . . . . .  . 
� I Hay . . . . . . . . . . .  . 
S I Silage . . . . . . . . .  . 
c:: I Water and Salt . 
.-1 
1
1-1 I Total Intake . .  . 
� 0 I Milk . . . . . . . . . .  . 
C) . � I Urine . . . . . . . . .  . 







: : : : 
Q) I Oil Meal . . . . . . .  . 
� Hay . . . . . . . . . .  . 
S Silage . . . . . . . . .  . 
c:: I Water and Salt . 
C'I 
1
1-1 I 'l'otal Intake . . .  
� -0-1 
C) � I Urine . . . . . . . . .  . 
::::, Feces . . . . . . . . .  . 
O Total Outgo . . .  . 
--1---------
I Balance . . . . . . .  . 
1---------
Q) I Oil Meal - . . . . . . .  . � I Hay . . . . . . . . . .  . 
S Silage . . . . . . . .  . 
c:: Water and Salt . 
M �1-1 I Total Intake . .  . 
� � I\ 
U
Mi!k . . . . . . . . . .  . 
C) ...., r1ne . . . . . . . . .  . 
::::, Feces . . . . . . . . .  . 




I 6 . 20 
13 . 05 
3 0 . 00 
9 2 . 5 0  
141 . 7 5  
25 . 29 
24 . 65 
65 . 07 
1 1 5 . 0 1  
I 
I +26 . 74 
5 . 8 0 
1 6 . 6 5 
3 0 . 00 
9 1 .  03  
143 . 48 
22 . 9 5  
1 9 . 0 1 
68 . 9 4  
1 10 . 9 0  
I + 3 2 . 58 
6 . 0 0  
1 4  . 3 0  
3 0 . 0 0 
100 . 79 
1 5 1 . 09  
26 . 82 
23 . 5 1 
74 . 3 0 
124 . 63 
+ 2 6 . 46 
0 .  603  ! 5 . 5 9 7 1 
1 . 0 10  1 2 . 040  
22 . 665  7 . 3 3 5  
9 2 . 3 7 1  
I 
0 . 13 1  . 
1 1 6 . 649  25 . 1 03 
I I 
2 2 . 3 5 6
1 
2 .  9 3 4  I 
23 . 3 7 1  1 .  279  I 
5 6 . 25 3  8 . 81 7  
101 . 980  13 . 03 0  
I I 
+ 1 4 . 669 I +12 . 0 73  
I 
0 . 5 64 5 . 23 4  l 
1 .  289  1 5 . 3 6 1  
) 2 2 . 665  7 . 3 3 5  
9 0 . 908  0 . 1 30  . 
1 1 5 . 4 26  28 . 060  I 
I 
2 .  7 38  \ 
1 7 . 675  1 . 3 3 5  
5 9 . 0 17  9 . 9 28 
20 . 2 12
1 
9 6 . 9 04 1 4 . 001  I 
+18 . 522  I + 1 4 . 059 I 
0 . 5.,  5 . 41 7  I 1 . 1 07 13 . 1 9 3  22 . 665  7 . 3 3 5  
100 . 655  0 . 1 37  , . 
1 2 5 . 0 1 0  26 . 08 2  
2 3 . 7 3 3  3 . 08 7  
22 . 18 6  1 . 3 24 
65 . 4 5 1  8 . 849  
1 1 1 . 3 70  1 3 . 2 60 
. +13 . 640  . + 1 2 . 822  J 
0 , 3 5 4 :1 1  
0 . 1648 1 
0 . 0 921 1  
. . 0 :  6 i i2 1 
0 . 1 191  
0 . 299 5 1  
0 . 1822 / 0 . 6008 
+ 0 . 0104 
0 .  3314  
0 . 2103  
0 . 0921  
. . . . . . . .  ,
0 . 63 3 8 1  
I 
0 . 1106  
0 . 2753  
0 . 1868 
0 . 5727  
+ 0 . 0611  
0 . 3428  
0 . 1 806  
1 . 0 29 0 . 1540  3 . 742  5 . 9 9 8  
. . . .  � : � '. �  ·
1
1 
. . . .  � : � '.:�  . . . .  � : : ��  · 1 · . . . � : : :� . 3 . 8 19 o . 4 371  6 . 2 65 12 . 9 76  I 
. . . .  : : ::: · / ·  . . .  � : :�:f : : : :  � : i&; : 1  . . . . � : :( 
1 . 8 98  I 1 . 13 5 6  2 . 6 09 4 . 540  
. . . .  �
1 
- 0 . 6985  + 3 . 65 6
1 
+ 8 . 43 6  
I 
2 . 071  0 . 1021  0 . 508  2 . 234  
1 . 3 1 4  I 0 . 1 965  4 . 73 5  7 . 648 · · . . : : ::: . , . . · - : : �::: · . .  - : : ::� - 1 . . .  i; : ::� - \  
. .  : : ::: - ! . : : : ::: : : : :  � : �; : . . . .  � : �:: -I 
1 . 8 70 I 0 . 9 9 16  2 . 7 �  4 . 8 59  I 
I -..._ , I . . . . . . . . . . - 0 . 6190  + 4 . 45 8  
2 . 1 43  I 0 . 1 056  0 . 5 26 
0 . 3 4 3 5  
1 . 1197  
0 . 5850  
0 . 1 160  
2 . 1642  ---
0 . 1 897  
0 . 5226  
L 3014  
2 . 0137  -
+o . 1505  ---
0 . 3213  
1 . 4286  
0 . 5850  
0 . 1 1 5 3  
2 . 4 5 0 2  ---
0 . 1584  
0 . 5 817  
1 .  5030  
2 . 24 3 1  
1 . 1 28
1 
1 . 6874  4 . 100  
/ ·  · · - � : ;:� - · ·  · - : : � :;� · · · · � : ::: . · · · · s : i o s ·  
I • • • •  � : � :�  . ·1 . . . .  �: : �:� : : : : : : : : : : . . . .  : : ::'. . __ g_J_i_l_5 
0 . 0 921  
0 . 6 155  
0 . 1277  
0 . 2722  
0 . 2162  
0 . 6161  
- 0 . 0006  
1 . 3 52  0 . 14 1 2  2 . 6 53 3 . 403  1 . 3 003 
2 . 1 70  1 1 . 1040  2 . 6 53  I 4 . 53 0  2 . 1164  
-I I . . . . . . . . . .  1 - 0 . 7 557  + 3 . 9 5 3  + 5 . 176  + o . 1449  





COMPOSITION OF INTAKE AND OUTGO SERIES I PERIOD III 
Intake · \ Outgo 
,.,,.\ I I . 
I
I Feces Urine ] Milk 
�----1 · Hay · 1 Si lage-
1






































Moisture . . . .  1 8 . 5 3 I 7 7 . 63 \ 1 0 . 22 / 8 5 . 1 6 8 5 . 59 8 5 . 7 0 93 . 9 2 93 . 2 1 93 . 00 
I 
Moisture . :'. . 8 8 . 3 7 ' \ 8 7 . 72 8 8 . 3 0  
Total Nitrogen
! 
1 . 0 72
1 
0 . 3 6 1 1 5 . 59 0  0 . 2 89  0 . 28 2  0 . 279  1 . 3 01  1 . 2 61  1 . 1 38  TotalNitrogen
l 
0 . 4 68
1 
0 . 47 7  0 . 4 70  
Total Protein 6 . 70 2 . 2 6
, 
3 4 . 9 4
1
1 . 8 1  1 . 7 6 1 . 74
1
· ·  . . . . . . . . . . . . . . . . . . .  Total Protein 2 . 9 9 3 . 0 4 3 . 0 0  
Ether Extract 2 . 4 4  0 . 8 0 0 . 8 6 0 . 3 9 0 . 3 1 0 . 29 . . . . . . . . . . . . . . . . . . . . .  Fat . . .  . . . . . .  3 . 7 2  3 . 7 7  3 . 68 
Crude Fiber . .  3 0 . 60 6 . 3 5  8 . 64 3 . 1 9 4 . 0 2 4 . H . . . . . . . . . . . . . . . . . . . . .  
, 
Lactose . . . . . 4 . 0 0 4 . 5 0 4 . 3 0 
N-free Extractl  43 . 50 I 1 1 . 0 0 I 3 9 . 6 4 7 . 3 2 6 . 23 6 . 14 . . . . . . . . . . . . . . . . . . . . .  Ash . . . . .  . . . .  0 . 7 4 0 . 68 0 . 7 3 
Ash . . . . . . . . I 8 . 13 I 1 .  9 6 I 5 . 7 o 2 . 13 I 2 . o 9 I 1 .  9 9 I 3 . 7 3 3 . 7 o 4 . 18  I 
TABLE VIII 







· Urine I Milk 
. Hay I Si!alie I J��l Cow 1 � Cow • I Cow 1 l'�ow 2 f Cow • II I Cow 1 J1 Cow 2 II C�w 3 ----1 1-�
1





Moisture . . . .  7 . 74 75 . 55 9 . 72 8 6 . 4 5 8 5 . 6 0 8 8 . 09
1
94 . 8 1 I '. 'L 9 8 94 . 3 7  / Moisture . . . .  
Total Nitrogen 1 . 263  0 . 3 0 7
1 
5 . 7 1 4  0 . 28 0 1 0 . 27 1  0 . 29 1  1 . 21 5  t . 4 48  1 . 1 5 8
1 
TotalNitrogen 
Total Protein 7 . 8 9  1 . 9 2  3 5 . 71 1 . 7 5
1
1 . 69 1 . 8 2  . . . . . . . . . . . . . . . . . . . . .  Total Protein 
Ether Extract 1 . 1 8  0 .  58  1 .  7 6  0 . 19 0 .  2 4  O . 1 !) . . . . . . . . . . . . . . . . . . . . . F a t  . . . . . . . .  . 
Crude Fiber . .  28 . 67 6 . 60 
I 
8 . 7 6  4 . 0 1 3 . 84 3 . 5 7
, 
. . . . . . . . . . . . . . . . . . . . .  Lactose . . . .  . 
N-free Extract 4 5 . 94 1 3 . 3 0 3 8 . 5 1 5 . 50 6 . 4 5  4 . 5 8  . . . . . . . . . . . . . . . . . . . . .  Ash . . . . . . . .  . 
Ash . . .  . . . . . .  8 . 5 8  1 . 9 5 5 . 54 2 . 00 2 . 18 1 . 75 2 . 1 2 3 . 0 6 2 . 65 
8 8 . 4 0 
0 . 47 1  
3 . 00 
4 . 00 
3 . 8 0  
0 . 75 
8 8 . 07 
0 . 48 2  
3 . 07 
3 . 7 5  
4 . 65 
0 . 69 
8 8 . 4 9 
0 . 47 6  
3 . 0 5  
3 . 59  
4 . 20 




COMPOSITION OF INTAKE AND OUTGO SERIES I PERIOD V. 
Intake Outgo 
i----------1 Feces I Uri ne  I Milk 
-1-1 Glut�n 1-1-


















Moistu re . . . .  I 7 . 7 5 7 7 . 1 9 \ 7 . 0 0  8 7 . 4 6  / 87 . 1 8 8 6 . 9 5 I 9 1 . 8 8 \ 9 1 . 3 7 I 9 3 . 0 3 I Moisture . . . .  8 8 . 7 0 I 8 7 . 4 6 I 8 8 . 5 7 
Total N i troge n l  1 . 3 4 5 1  0 . 3 34
\ 
3 . 4 1 8 0 . 3 2 2  0 . 3 2 2  0 . 3 2 2 1  0 . 9 0 7  1 . 0 3 9  0 . 7 7 4 1 TotalNitrogen 0 . 4 5 8 1  0 . 53 4 1  0 . 4 7 6  
Total Prote i n j  8 . 4 1 I 2 . 0 9 2 1 . 3 6 2 . 0 1  I 2 . 0 1 2 . 0 1  . . . . . . .  I . . . . . . . . . . . . .  · /  To tal Protein 2 . 9 2
1 
3 . 4 1  I 3 . 0 4 
Bther Extract 2 . 2 1  0 . 7 0 I 0 . 7 7 0 . 4 0 0 . 3 8 0 . 3 3  . . . . . .  · I ·  . . . . . . . . . .  .- . .  Fat . . . .  . .  . .  . 3 . 25  3 . 7 5  I 3 . 4 1  
Crude F1ber . .  l 2 7 . 6 8 6 . 7 1 I · 7 . 64 3 . 1 9 3 . 4 2 4 . 8 0 . . . . . . . . . . . . . .  · · · · · · ·
\
Lactose . . . . .  4 . 3 0  4 . 8 0 I 4 . 3 0 
N-fre e E xtract l  4 4 . 2 6 I 11 . 4 0 I 60 . 1 2 I 4 . 9 6 I 4 . 9 9 3 . 9 4 1 . . . . . . .  1
1 
. . . . . . . . . . . . . .  Ash . . . . . . . . .  1 0 . 74 0 . 6 9 I 0 . 7 1 
�.\.s h • . . . . . . . . I 9 . 6 9 I 1 . 9 1  I 3 . 11 I 1 . 9 8 I 2 . o 2 1 . 9 7 3 . o o 3 . 4 o 3 . 1 o 
TABLE X. 





1 I II 
Feces I Urine ' I "'-....Milk 





























--11--1-· -I / __ / 
Moisture . . . .  6 . 6 1 I 7 7 . 1 9 I 7 . 2 2 I 8 7 . 4 4 8 6 . 5 6 8 6 . 23 9 2 . 9 6 I 9 2 . 7 2 I 9 3 . 1 0 I Moistu re . . . .  1 8 9 . 0 4 I 8 7 . 7 8 1 8 8 . 2 7 
'l'otal Nitrog�n l 1 . 20 5 1  0 . 3 3 4 1  3 . 4 1 2
1 
0 . 3 0 2 1 0 . 3 0 7  0 . 3 14 0 . 6 4 7 1  0 . 7 2 7 1  0 . 5 9 9 1  TotalNitrogt.n
i 
0 . 4 7 6 1  0 . 5 0
.
4 1 ·  0 . 4 62  
Tot . I Protern l. 7 . 5 4 ·
1 
2 . 0 9 \ 2 1 . 3 .2 1 . 8 9 I 1 . 9 � 1 . 9 6  j · · · · ·  . .  i · · · · ·  . .  
1
· · · · · · · 1 Total  Pro tem 2 . 9 8
1 
3 . 1 5 I 2 . 9 5  
Ether Ext ract / 1 . 24 0 . 7 0 0 . 9 4 0 . 2 0 / 0 . 2 3 0 . 1 9 . . . . . . . . . . . . . . . . . . . . .  1 Fat . . . . . . . .  3 . 1 9 3 . 7 3  I 3 . 6 6 Crude Fiber . ' 20 . 9 6 I 6 . 7 1  I 7 . 6 0 3 . 3 2  3 . 6 2 
! 
4 . 0 9
1 
. . . . . . .  , . . . . . . . . . . . . . .  ! 
Lactose . . . . .  4 . 00 4 . 7 0 I 4 . 4 0 
N-free Extractl  5 5 . 9 3 I 1 1 . 4 0 I 5 9 . 8 4 I 5 . 43  1 5 . 8 5 5 . 7 3 . . . . . . . . . . . . . . . . . . . . . Ash . . .  . . . . . .  0 . 75 T 0 . 68 I 0 . 7 3  




DAILY BALANCE OF FOOD N UTRIENTS IN POUNDS SERIES I PERIOD V 
I I I I I I I I I 
I '.Fotal I I Dry Total I Cru de  I Ether I Cru de  I N-free 
_ ,  __ 
1 
I Amou n ts Water l Matter- l Nitrogen II Prote in  I
/ 
Extract II Fiber I/ Extract l----""'-
� Gluten Feed . . .  ·
1 
6 . 0 0 0 . 4 20 
j 
5 . 58 0  I 0 . 2 0 5 1  1 . 2 8 2  I 0 . 0 4 6 2 1  0 . 4 5 8
1 
3 . 6 07
1 
� Hay . . .  . .  . . . . .  . . 1 4 . 28 1 . 1 0 7  1 3 . 1 7 3  I 0 . 1 9 3 1  1 . 2 07  I 0 . 3 15 6 1  3 . 9 5 2  6 . 2 5 0  






s:: -1 %�;Y I��fkesa�� ·- :1 11ttt l itgi ) 2tni ) •  . · 0 : :1 9 8 3 1 · . .  · 3 : i i 6 ' i " . .  o : i/ii s  . . .  0 6 : 4 23 '  . .  ' icio4 ' 1----
o o I Milk · · · . . . . . . . .  
, 
2 3 . 0 4 I 20 . 4 3 6
1 
2 . 604  I 0 . 1 05 5 1 0 . 6 73  I 0 . 7 4 8 8 . . .  . .  . . . .  . 0 . 9 9 1  0 . 1 705  
C.l � Uri ne  . . . . . . .  
_
· . .  1 7 . 2 2 I 1 5 . 8 22  1 . 3 9 8  I 0 . 1 5 6 2 1  . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 5 1 6 6  ::s Feces . .  . . . . .  . . . 5 7 . 50 5 0 . 29 0  7 . 21 0  I 0 . 1 8 4 8 1  · 1 . 1 5 6  I 0 . 2 300  1 . 8 3 4  2 . 8 5 2  1 . 1 3 8 5  
0 
/ 
Total Outgo . . . .  9 7 . 7 6 8 6 . 5 4 8  1 1 . 2 1 2  / 
0 . 4 4 6 5 1  1 . 8 29 I 0 . 9 7 8 8  1 . 8 3 4  3 . 8 4 3  1 . 8 2 5 6  
I Bal ance . . . . . . . .  1 + 2 2 . 7 6 I + 8 . 2 6 4  11 + 1 4 . 4 9 8  
j 
+ 0 . 0 5 1 8 /  . . . . . . . . . .  / - 0 . 4 070
1 
+ 4 . 5 8 9
1 
+ 1 0 . 061  / + 0 . 4 2 7 2  
- ,-�-,I Gluten Feed . . .  · \I 6 . 0 0 \ 0 . 4 2 0  / 5 . 5 8 0  I 0 . 2 0 5 1 1 1 . 2 8 2  \ 0 . 0 4 6 2  0 . 4 5 8  3 . 6 07 \ 0 . 1 8 6 6  
,:: H;ay . . . . . .  . . .  . .  . 1 4 . 3 0 1 . 1 08  \ 1 3 . 1 9 2 I 0 . 1 9 3 3  1 . 208 I 0 . 3 1 60 3 . 9 5 8  I 6 . 3 3 0  
/ 
1 . 3 8 5 7  
.;::l I Silage . . . . . . . .  ·
1 
3 0 . 0 0 I 2 3 . 1 5 7
1 
6 . 8 43  I 0 . 1 0 0 1 1  0 . 6 27  J 0 . 2 1 0 0 1  2 . 0 1 3  4 . 04 7  0 . 5 7 .r n  
s:: 
I W ater and Sal t .  7 4 . 64 
I 
7 4 . 5 2 4  0 . 1 1 8  I .  · · · · · · · · /
· · · · · · · · · · 1 · · · · · · · · · ·
1
· · · · · · ·  . . . . . . . . . . . . .  
1 
0 . 1 0 58  
C"'l
�




M i l k  . . . . . . . . . .  ·
1 
20 . 4 6 1 7 . 8 9 4
1
1 
2 . 5 6 6  I 0 . 1 0 9 3 1  0 . 6 9 8  I 0 . 7 6 7 3 . . . . . . . . . .  0 . 9 8 2  0 . 1 4 1°2 
0 � Uri n e  . . .  , . . . . . . .  1 5 . 2 2 \ 1 3 . 9 0 6  1 . 3 1 4 ) 0 . 1 5 8 1 1  . . . . . . . . . .  1 . . . . . . . . . .  
, 
. . . . . . . . . . . . . . . . . . . .  ! 0 . 5 1 7 5  
::s I Feces . . . .  . . .  . .  . 60 . 00 I 5 2 . 308  7 . 6 9 2 , 0 . 1 9 3 3 1 1 . 206  I 0 . 2280  2 . 0 11 2  2 . 9 9 4  I 1 . 2 1 2 0  
O I 'I'otal Outgo . . . . 9 5 . 6 8 I 84 . 1 0 8  I 1 1 . 572  I 0 . 4 607 1 1 . 9 04  I 0 . 9 9 5 3
1 
2 . 0 5 2
1 
3 . 9 7 6  I 1 . 8 7 0 7  
i Balance . . . . . . . .  j +29 . 2 6 I + 1 5 . 1 0 1  l + 1 4 . 1 6 1  / + 0 . 0 3 7 8 1  . . . . . . . . . .  1 
- 0 . 4 2 3 1  + 4 . 3 7 7  + 1 0 . 0 08  \ + 0 . 3 8 0 4  
a) / Gl uten F e e d  . . . .  
1
1 
6 . 0 0 I 0 . 4 2 0  11 5 . fi 8 0  I 0 . 20 5 1 1  1 °. 2 8 2  0 . 0 4 6 2 0 . 4 5 8  \ 3 . 607  / 0 . 1 8 6 6  
� 
\ 
Hay . . . . . . . . . . . .  1 4 . 9 2 1 . 1 5 6
1 
1 3 . 7 64
1 
0 . 2 007 1  1 . 5 7 3  I 0 . 3 297
1 
4 . 1 3 0  6 . 604
1 
1 . 4 4 5 7  
j Silage . . . . .  . . .  . 3 0 . 0 0 23 . 1 5 7  6 . 8 4 3  0 . 1 0 0 1 \  0 . 6 27  I 0 . 2 1 0 0 2 . 0 1 3  4 . 0 47  0 . 5 7 3 0  
s:: I "\Vater a n d  Salt . 9 6 . 9 2 I 9 6 . 7 8 7  0 . 1 3 5  
\
· . . . . . . . .  1 . . . . . . . . . .  
,
. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . 0 . 1 1 8 7 
,:,:,
�
,-.. \ Total In take · · · I 1 4 7 . 8 4 1 2 1 . 5 2 0  2 6 . 3 22 0 . 5 0 5 9 1  3 . 48 2  0 . 5 8 5 9  6 . 601  1 4 . 2 5 8  2 . 3 3 7 4  a: . . I I I I 
I 
O I Milk . . . . . . . . . .  ·
1 
2 :3 . 3 8  I 20 . 7 1 2  I 2 . 6 7 8  I 0 . 1 1 1 3 0 .. 7 1 1  I 0 . 7 9 7 2 . .  . . .  . .  . . .  1 . 005  0 . 1 6 60  8 � I Urin e  . . .  . . . . . . .  2 0 . 1 8  1 8 . 7 7 4  I 1 . 4 06  0 . 1 5 6 2 1  . . . . . . . . .  · j · . . . . . . . . . . . .  . . . . .  . . . . . . .  . . .  . . 0 . 6 256  
::s I Feces . . . .  · . . . . . .  6 8 . 60 I 59 . 6 48  I 8 . 9 5 2  I 0 . 2209 1 1 . 3 79  0 . 2 264 1 3 . 2 93  2 . 7 9 3  1 . 3 5 1 4  O I Total Outgo . .  . 1 1 2 . 1 6  9 9 . 1 3 4  1 3 . 03 6  0 . 4 8 8 4  . 2 . 0 9 0  I 1 . 0 2 3 6
1 
3 . 29 3  3 . 79 8  2 . 1 4 3 0  
Balance . . . . . . .  · /\ + 3 5 . 68 \ + 2 2 . 3 8 6  \ + 1 3 . 2 8 6 1
1 





DAILY BALANCE OF FOOD N UTRIENTS IN POUNDS SERIES I PERIOD VI 
I Total \ Dry I T�tal \ Crude \ Ether \ Crude N-free . 1 
- ,-
- i ·-----1 Amounts I Water Matter Nitrogen I Prote�n I Extract Fiber I E xtract As!} il:> 
/ 
Gluten Feed . . .  ·
1 
4 . 00 I 0 . 28 9  3 . 7 1 1  I 
0 . 1 3 6 5  0 . 853 1 0 . 03 7 6  0 . 3 04 2 . 3 9 4  0 . 1 2 3 2  
� H a y  . . . . . . . . .  . . . 1 6 . 0 0 1 . 0 58  1 4 . 9 4 2  0 . 1928  1 . 2 06  I 0 . 1 984  3 . 3 5 4  8 . 9 49  1 . 23 52 
j 
\ 
Si lage . . .  . . . . . . . 3 0 . 0 0 23 . 1 5 7  6 . 8 4 3  
/ 
0 . 1002  0 . 627 1 0 . 2100  2 . 0 1 3  4 . 04 7  0 . 5 7 3 0  
i::: Water a n d  Salt . 8 2 . 8 4 I 8 2 . 7 1 8  0 . 124  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  ; . . .  . .  . . .  . . .  0 . 1 1 0 5  
...c
l 
H I Total Intake . . . 1 3 2 . 8 4 I 1 08 . 222 25 . 620  I 0 . 4295  2 . 68 6  0 . 4450  5 . 67 1  1 5 . 3 9 0  2 . 04 1 9  















. . . .  �:��� - I
I _:::::: +::::: I + 1::::: 1 +:::::: ll:> / Gluten Feed . . . . 4 . 5 0 0 . 3 25 4 . 17 5  \ 0 . 1 5 3 5  0 . 959  0 . 0 5 1 3  0 . 3 4 2  2 . 6 93  0 . 1 3 8 6  � Hay . . .  . . .  . . . . . 1 6 . 3 0 1 . 07 7  1 5 . 223
) 
0 . 1964  1 . 229
1 
0 . 2021  3 . 4 1 6  9 . 1 1 7  1 . 2583  
j I Si lage . . . . . . . .  . . 3 0 . 0 0 23 . 1 5 7  6 . 8 43  0 . 1 002  0 . 627  0 . 2100 2 . 0 13  4 . 04 7  0 . 5 7 3 0  
i::: I Water a n d  Salt . 8 3 . 9 0 8 3 . 7 17  0 . 125  . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  0 . 1 1 1 1  
IN I  H Total Intake . . .  1 3 4 . 7 0 1 0 8 . 27 6  26 . 3 6 6  I 0 . 4501  2 . 8 1 5  0 . 4 634  5 . 7 7 1  1 5 . 8 5 7  2 . 08 1 0  
� -- -I I o � I Milk . . .  . . . . . . .  . 18 . 7 4 1 6 . 4 5 0  I 2 . 290  I 0 . 0!)44  0 . 59 0  0 . 69 9 0 . .  . .  . . .  . .  . 0 . 8 79  0 . 1274  U ..... Urine . . . . . . . . .  ·
1 
1 8 . 6 2 17 . 2 46  1 . 3 5 4  0 . 1 3 5 2 1 . . . . . . . . . . . . . . . . . . . .  . . .  . . . .  . . . . .  . . . . .  . .  . 0 . 65 1 7  
;:s Feces . .  . .  . . . . . .  59 . 6 2 51 . 6 07  8 . 0 1 3  0 . 1 8 3 0 1 1 . 1 45  0 . 1 3 7 1 2 . 1 58  3 . 4 8 6  1 . 08 5 1  
O Total Outgo . . . . 9 6 . 9 8 8 5 . 3 0 3  1 1 . 65 7  I 0 . 4 126 1 1 . 73 5
1 
0 . 8 461  2 . 1 58
1 
4 . 3 6 5  
j 
1 . 8 6 4 2  
C l 
. , I I 
_ / 
Balance . . . . . . . .  
1 
+ 3 7 . 7 2 + 2 2 . 9 7 3  I +14 . 7 09  I + 0 . 03 7 5 . . . . . . .  . . . - 0 . 3727  + 3 . 6 1 3  + 1 1 . 49 2  + 0 . 2 1 6 8  
ll:> I Gluten F e e d  . .  · 1 3 . 6 0 0 . 2 60 I 3 . 3 40 \ 0 . 1 228 0 . 768  0 . 0 3 3 9  0 . 274  '---
-......._
2 , 1 54  0 . 1 1 09 
� I Hay . . . . . . . .  . . . 1 6 . 5 8 1 . 09 6  1 5 . 48 4  / 0 . 1998  1 . 2 50  I 0 . 20 5 6  3 . 4 7 5  I 9 �7 3  1 . 2800  
j I Silage . . . . .  . . . . . 3 0 . 0 0 23 . 1 5 7  6 . 8 4 3  0 . 1 002  0 . 627 1 0 . 2100  2 . 0 13  4 . u4-l.._ 0 . 57 8 0  
i::: 
\ 
Water a n d  Salt . I 9 1 . 6 2  9 1 . 491  
l 
O . 13 1  1 · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O . 1 1 5 6  �lf1-1 Total Intake . .  · \ 1 4 1 . 8 0 1 1 6 . 004 25 . 798  0 . 4 228  2 . 645  0 . 4 4 9 5  5 . 7 62  15 . 474  I 2 . 0795  
� � I Mi lk  . . . . . . . . . . .  
1 
20 . 3 6  I 1 7 . 9 64 1 2 . 3 8 6  0 . 0941  0 . 6 0 1.
1
1 
0 . 745 2 1 . . . . . . . . . .  0 . 8 9 6  
J 
0 . 1  
u ...., I Urine . . . . . . . . . . 20 . 58 1 9 . 1 6 0  1 . 4 20 0 . 1 23 3 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 . 64 4 2  





COMPOSITION OF INTAKE AND OUTGO SERIES II PERIOD I 













1 Cow 2 / · Cow 3 / Cow 4 1 




--1--,-- -- -- -
-
Water . . . . . . . I 7 . 2 5 \ 71 . 6 1 \ 6 . 6 8 I 7 . 3 9
1 
7 . 8 9 
\
· ·  . . . .  · \ 
8 1 . 3 2 84 . 3 8  8 5 . 1 2 8 4 . 4 3 I 9 1 . 27 9 1 . 5 1 9 1 . 65 9 3 . 21 
Dry Matter . .  I 9 2 . 7 5 
/ 
28 . 3 9 9 3 . 1 6 9 2 . 61 9 2 . 1 1 . . . . . . .  18 . 68 15 . 6 2 1 4 . 88 1 5 . 5 7 8 . 7 3 8 . 4 9  8 . 3 5  6 . 79 
Nitrogen . . .  . 1 . 07 0 . 3 9 4  1 . 243  1 . 243  1 . 2 14 . . . . . . .  1 0 . 2 87  0 . 2 5 5  0 . 244 0 . 23 8  0 . 6 19  0 . 6 6 0 . 6 15  0 . 4 6  
Crude Prote in /  6 . 6 6 
\ 
2 . 4 5 1 7 . 7 7 1 7 . 7 7 6 . 58
1
· · . . . .  · 1  1 . 7 9 1 . 5 9 5
1
1 . 5 2 1 . 4 9 1 . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Etr.er Extract
/ 
1 . 9 4  0 . 7 4  I 2 . 3 2 2 . 42  
/ 
2 . 5 0 . . . .  . . . 0 . 4 4 0 . 50  0 . 3 5  0 . 4 1  
1
· · . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Crude Fiber . . 3 1 . 2 3 I 6 . 6 4 3 1 . 5 8 3 1 . 4 7 3 0 . 54 . .  . . .  . 5 . 6 8 4 . 5 5 1 4 . 8 4 4 . 7 9 . . . . . . . . . . . . . . . . . . . . . . . . . . .  . N-free Extract! 45 . 2 5 I 1 6 . 1 8 \ 4 2 . 7 0 1 4 2 . 1 1 / 
43 . 7 6 
/
· ·  . . . .  · 1  8 . 0 2 6 . 5 9 
I 
6 . 00 2 . 2 7 . . . . . . . . . . . . . . . .  · · · · · I · · · · · · ·  
Ash . . . . . . . . .  1 7 . 6 7 I 2 . 3 8 I 8 . 7 9 8 . 8 4 8 . 7 3  . .  . . .  . .  2 . 7 5 2 . 3 9  2 . 1 7 6 . 6 2 3 . 8 2  3 . 7 4 3 . 8 0  2 . 88 
I I I I I I I I I 





i Cow 1 i' Cow 2 / Cow 3 / Cow 4 
--------, 1--1--1--
Water . . . . . . . . . . . . . . . . . . . . .  ! 8 9 . 7 7 \ 8 8 . 0 0 I 8 8 . 1 2
, 
8 7 . 78 




2 0 . 4 29  
Total  Protein . . .  . . .  . .  . . . . . .  . 2 . 6 3
1 
2 . 63 2 . 5 7  2 . 74 
Fat . . . . . . . . . . . . . . . . . . . . . . . . .  I 2 . 2 5 3 . 6 0 2 . 20 
I 
2 . R5 
Lactose . . . . . . . . . . . . . . . . . . . . .  I 4 . 8 4  5 . 02 6 . 4 3  5 . 8 9  
Ash . . . . . . . . . . . . . . . . . . . . . . . .  1 0 . 7 6 5 1  0 . 75 I 0 . 68 9  0 . 7 .r n  




COMPOSITION OF INTARE AND OUTGO SE�IES II PERIOD II 
I Intake I · Refuse t Feces 1--1--1--1--- -1--,--,--1--i---- --





_\ __ __ \-l-l-J-'-1---
Water . . .  . . . .  . . . . . . . . . . .  . .  . 7 . 8 5  7 2 . 9 4 1 0 . 1 5 1 8 . 4 8 / 5 . 8 0 I 6 . 1 8 \ 5 . 5 8 I 5 . 9 9 \ 8 2 . 6 7 8 4 . 9 4 I 8 3 . 7 4 1 8 4 . 84 D):-Y Matter . . . . . . . . . . . . . . . . .  9 2 . 1 5
1
2 7 . 0 6 8 9 . 8 5 9 1 . 52  I 9 4 . 2 0 9 3 . 8 2 I 9 4 . 4 2 \ 9 4 . 0 1 I 1 7 . 3 3 1 5 . 0 6 I 1 6 . 2 6 I 1 5 . 1 9 Nitrogen . . . . .  . .  . . . .  . . . . . . . .  1 . 0 03  0 . 4 1 4 1  5 . 9 2 I 4 . 04
1 
1 . 0 1 7  1 . 4 8 9  1 . 1 2 8 1 . 2 24 1  0 . 2 7 8 1  0 . 2 1 6 1 0 . 2 7 5 1  0 . 2 2 6  
Crude Protein . .  . .  . . .  . . . . . . .  6 . 2 7 . 2 . 6 5 I 3 7 . 00 I 2 5 . 2 2 6 . 4 8 I 9 . 3 1  I 7 . 0 6 \ 7 . 6 5 I 1 . 7 4 \ 1 . 3 5
1
1 . 7 2 I 1 . 4 1  
Ether Extract . . . . . . . . . . . . . .  I 2 . 2 5 \ 0 . 7 7 \ 5 . 68 I 4 . 8 0 1 . 6 8 \ 1 . 8 4  I 1 . 8 7  ·1 . 7 2  I • 0 . 2 1 0 . 2 3 0 . 2 3 \ 0 . 3 3 Crude Fiber . . . . . . . . . . . . . . . .  
, 
3 1 . 29 5 . 5 7 8 . 1 7  I 3 . 7 9  3 3 . 5 3 3 5 . 23 I 3 3 . 5 5 I 3 2 . 5 5 I 5 . 1 4  I 4 . 5 5 5 . 09 4 . 6 5 
N-free Extract . . . . . . . . . . . . .  4 5 . 04 I 1 6 . 2 3
1
3 3 . 3 8 J 5 3 . 8 3 J 4 5 . 2 6 / 3 8 . 3 9 I 4 4 . 0 5 I 4 4 . 0 6 / 7 . 7 3 1 
6 . 9 4 7 . 0 5  I 6 . 7 2 
Ash . . . . . . . . . . . . . . . . . . . . . . . . 7 . 3 O / 1 .  7 5 5 . 6 2 1 
3 . 8 8 I 7 . 2 5 
I 
9 . O 5 I 7 . 8 9 j 8 . 0 3 
1 
2 . 5 1  1 .  9 9 I 2 . 1 7 j 2 . 0 8 
' '!'ABLE XIV. ( Continued) 
\ Urin e  "I \ Milk 
!-,-1-1-1 l-1-,-1-
I Cow 1 I Cow 2 I Cow 3 I Cow 4 I I Cow 1 Cow 2 I Cow 3 I Cow 4 
I I 
I · 1 I I 1--l-'-l� 
I I I '  I I I I I 
Water  . . . . . . . . . . . . . . . . . . . . . .  · 9 0 . 8 5 I 9 1 . 4 0  I 9 2 . 08 I 9 2 . 2 2 I Water . . . . . . . . . . . . . . . . . . . .  I 8 9 . 4 7 / 8 7 . 6 7 I 8 8 . 1 7  I 
Dry Matter . . . . .  
_
· · · · · · · · · · · · · \ 9 . 1 5  J 8 . 6 0 I 7 . 9 2 I 7 . 78 I Ni trogen . . . . . . . . . . . . . . . . . .  1 0 . 3 8 4  0 . 4 8 8 1  0 . 4 4 2 1 _ Nitrogen . . . . . . . . . . . . . . . . . . .  0 . 6 1 2
1 
0 . 668 1  0 . 70 5 1  0 . 4 3 4 1  Total Protein . . . . . . . . . . . . .  2 . 5{) I 3 . 1 1  
I 
2 . 8 2
1 Crude Protein . . . .  : . . . . . . . . .  , . . . . . . .  · · · · · · · \ · · · · · · · \ · · · · · · · 1 Fat . . . . . . . . . . . . . . . . . . . . . . .  3 . 1 6  I 3 . 5 2  3 . 28 Eth er Extract . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . Lactose . . . . . . . . . . . . . . . . . . . 4 .  0 7
1 
4 .  9 8  5 .  0 1  
Crude Fiber . . . . . . . . . . . . . . . .  , I  . . . . . . . • . . . . •  · r · . . . . . . . . . . . . .  Ash . . . . . .  . .  . . . .  . . . .  . . . .  . . . 0 . 78 0 . 74 1 0 . 7 2 1 N-free Extract · · · · · · · · · · · · · 1 · · · · · · · 1 · ·  . . . . .  -. . . . . . .  \ · · · · · · · / 






COMPOSITION OF INTAKE A ND O UTGO SERIES II PERIOD III 
\ . In take I Refuse • I Feces i--11--1--- 1--I--· -1--1--1--- \--1--1-- 1--
0il \ Gl uten I I 
\ Hay \ Silage I Meal I Feed I Cow 1 I Cow 2 I Cow 3 1 Cow 4 I Cow 1 Cow 2 I Cow 3
1 
Cow 4 I i I I I I I I I --  
Water . . . . . . . . . . . . . . . . . . . . . · 1 1 6 . 3 7  7 2 . 9 4 1 0 . 1 5  8 . 4 8 /
I 
1 3 . 9 3
1
1 5 . 1 7
1
1 2 . 4 8 I 1 1 . 6 2 \ 8 2 . 3 3 8 2 . 3 3 8 3 . 6 2 1 80 . 01 
D:Y Mq.Jter . . .  , . . . . . . . . . . . .  8 3 . 6 3 27 . '0 6 8 9 . 8 5 9 1 . 5 2 8 6 . 0 7 8 4 . 8 3 8 7 . 5 2 , 8 8 . 3 8 , 1 7 . 67 , 1 7 . 6 7 1 6 . 3 8  19 . 9 9_ Nitrogen . . . . . . . . . . .  . .  . . . . .  . 0 . 9 1 3  0 . 4 1 4  5 . 9 2  4 . 0 4 0 . 905  0 . 989  1 . 0 5 0 . 9 0 1  0 . 24 3  0 . 2 49  0 . 2 3 4 1  0 . 2 0 1  
Crude Prot�i n  . . . . . . . . . . . .  ·
1 
5 . 7 0 2 . 65 3 7 . 0 0 2 5 . 2 2 I 5 . 6 5 I 6 . 1 8 I 6 . 5 6 I 5 . 6 3 I 1 . 5 2 1 . 5 6 1 . 4 6 1 1 . 3 1  Ether Extract . . . . . . . . . . . . 1 . 6 7  0 . 7 7 5 . 6 8 4 . 8 0  2 . 9 7  2 . 1 8 2 . 08 2 . 2 6 I 0 . 7 8 0 . 7 4 0 . 6 6 0 . 6 1 Crude Fiber . . . . . . . . . . . . . . . .  3 0 . 5 1 5 . 5 7 8 . 1 7 3 . 7 9  2 8 . 2 7 29 . 4 1 I 28 . 7 7 28 . 1 6 I 4 . 7 9 4 . 6 2 4 . 5 9 4 . 5 6 
N-free  Extract . . . . . . . . . . . . .  3 8 . 09 1 1 6 . 2 3 3 3 . 3 8 5 3 . 8 3
1 
40 . 8 5 , 3 8 . 0 7 I 4 1 . 7 8
1
4 4 . 0 2 
l 
8 . 1 9 8 . 1 9 7 . 2 6 1 1 . 5 1 
Ash . . . . . . . . . . . . . . . . . . . . . . .  · i' 7 . 6 6 I 
1 . 7 5 5 . 6 2 3 . 8 8  8 . 3 3 8 . 9 9 / 8 . 3 3  8 . 3 1  2 . 6 0 2 . 5 6 2 . 4 1 I 2 . 24 
'!'ABLE XV.-( Continued) 
I Urine  / \ Milk 
· 1--1--1--1--I )--1--1--1--
I Cow 1 I Cow 2 I Cow 3 I Cow 4 1 I Cow 1 I Cow 2 1 
Cow 3 I Cow 4 
I I I I I I I ---------1 
i--1--1 I 1--1--1--
water . . . . . . . . . . . . . . . . . . . . . .  I 9 1 . 4 7 I 9 2 . 1 5 9 2 . 0 8 I 9 2 . 8 0 I Water . . . . . . . . . . . . . . . . . . . . .  89 . 3 8 8 7 . 4 0 88 . 1 8  I 8 8 . 1 3 
Dry Matter . . . . . . . . . . . . . . . .  ·
1 
8 . 5 3
1 
7 . 8 5  7 . 9 2  I 7 . 20 I Nitrogen . . . . . . . . . . .  . . .  . . .  . 0 . 3 7 1  0 . 4 7 4  0 . 4 1 7 1  0 . 4 55 
Nitrogen . . . . . . . . . . . . . . . . . . . . 0 . 605  0 . 5 4 7  0 . 5 6 7
1 
0 . 4 66 / 'l'otal Prote i n  . . . . . . . . . . . . . . 2 . 3 6 2 . 9 7 2 . 6 6 / 2 . 7 7 Crude Protein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fat . . . . . . . . . . . . . . . . . . . . . . .  3 . 0 3 3 . 25 3 . 2 3 3 . 3 5 
Ether Extract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 Lactose . . . . . . . . .  . . . . .  . .  . . . 4 . 3 6  5 . 6 9 5 . 3 0 I 5 . 1 1 
Qrude Fiber . . . . . . . . . . . . . . .  ·
1 
. . . . . . .  
, 
. . . . . . . . . . . . . . .  
, 
. . . . . . .  ! Ash . . . . . . . . . . . . .  . .  . . . .  . . . . 0 . 7 3 0 . 6 9 0 . 6 3 I 0 . 6 4 





COMPOS ITION OF IN'l'AKE AND OUTGO SERIES II PERIOD IV 
I Intake 
! 
Refuse I Feces I Urine · 
1-1--1-1-1--i-i-i--l-,-,-
I Hay I Silage I Cow 1 Cow 2 Cow 3 I Cow 4 Cow 1 I Cow 2
1 
Cow 3 l Cow 4 I Cow 1 I Cow 2 Cow 3 Cow 4 
----- 1
Water . . . . . . .  
1 
1 0 . 44 7 2 . 9 4 8 . 9 0  18 . 58 3 . 8 2  6 . 18 8 6 . 7 2 8 6 . 4 5 8 7 . 1 2 8 7 . 5 2 
I
/ 9 2 . 1 8 9 2 . 28 9 2 . 5 9 93 . 9 7 
Dry Matter . .  89 . 5 6 27 . 0 6 9 1 . 1 0 8 1 . 42 9 6 . 1 8 93 . 8 2 13 . . 28 1 3 . 5 5 1 2 . 8 8 1 2 . 4 8 7 . 8 2  7 . 7 2 7 . 4 1  6 . 03 
Nitrogen . . . .  1 . 24 6  0 . 4 1 4  1 . 42
1
1 . 1 62  1 . 3 7 3  1 . 28 9  0 . 2 1 8  0 . 225  0 . 2 14 0 . 1 98
1 
0 . 5 14  0 . 4 65  0 . 45 1  0 . 4 58 
Crude Protein 7 . 79 2 . 65 8 . 8 8  7 . 27 8 . 58 8 . 0 6 1 . 3 6  1 . 4 1 1 . 3 8 1 . 24 . . . . . . . • . . . . . . • . . . . . . . . . . • . .  
Ether Extract 1 . 3 0  0 . 7 7 1 . 20 1 . 2 1 1 . 29
1
1 . 3 0  0 . 17 0 . 1 9 O . f 9 0 . 1 7 . . . . . . . . . . . . . . . . . . . . . . .  •. . . .  . 
Crude Fiber . 3 0 . 0 9 5 . 57 29 . 29 28 . 3 0 3 0 . 8 4 3 0 . 09 4 . 08 4 . 1 1 3 . 8 3 4 . 00 . . . . . . . . . . . . . . . . . . . . . • . . . . . .  
N- free Extract 4 2 . 48 1 6 . 23 43 . 27
1
3 7 . 59 45 . 9 0 4 4 . 63 5 . 9 5 5 . 83  5 . 8 0  5 . 43  / . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Ash · · · · ·· · · · · / 7 . 9 2 1 . 7 5  8 . 4 6 7 . 05 9 . 57 I 
9 . 6 5  
I 
1 . 72 1 . 7 6 1 . 6 8 1 . 6 2 1 3 . 1 4 3 . 3 1  3 . 3 6  3 . 13 
TABLE XVI.-( Continued) 
Milk 
Cow l � Cow 3 1� 
l---1-' Water . . . . . . . . . . . . . . . . . . . . . .  89 . 18 8 8 . 1 2 8 8 . �0 · 88 . 5 0  
Nitro�en . . . . . . . . . . . . . . . . . . . 0 . 3 7 6
1 
0 . 42 3
1 
0 . 44 7  0 . 43 6  
Total Protein . . . . . . . . . . . . . . . 2 . 40 2 . 70 2 . 85 2 . 78 
Fat . . . . . . .  . .  . . .  . . .  . . . . . .  . .  . 3 . 10 3 . 7 0  3 . 15" 3 . 4 5  
Lactose . . . . . . . . .  , . . . . . . . . . . 4 . 63 4 . 7 8  4 . 67 4 . 5 9  
__ _ _ 
Ash . . . . . . . . . . . . . . . . . . . . . . . . O .  69 / 
O .  70 
1 







DAILY BALANCE OF FOOD NUTRIEN'rS IN POUNDS SERIES II PERIOD I \ Total \ ···· 1 Dry · l -To�al 11 Crude \ Ether 11 Crude \ N-free . Amounts \ Water Matter \ Nitrogen Protein I Extract I Fiber Extract Ash :E:lay • . . . . . . . . . . . 20 . 3 5 1 . 475  18 . 875 0 . 2177  1 . 3 55 0 . 3 948  6 . 3 55  8 . 59 8  1 . 5608 _,___, I I � I Water and Salt . 67 . 28 67 . 179  0 . 101  1 • • • • • • • •  · · · · · · · · · · / · · · · · · · · · ·  • • • • • • • • • • • • • • • • • • • •  ! 0 . 09 27 Silage . . .  . . . . . .  20 . 00 1 4 . 3 22 5 . 678  0 . 0788 0 . 490  0 . 1480 1 . 3 28 3 . 23 6  0 . 4760 .. Sub-total . . . . . . .  107 . 63 8 2 . 9 7 6  24 . 654 1 0 . 2965  1 . 845 1 0 . 5428 7 . 683 11 . 8 34  2 . 1295  '":! ,S Refuse . . .  . . . . . .  0 . 9 1 0 . 062 0 . 848 0 . 0 113  0 . 071 0 . 0211 0 . 287  0 . 3 8 9  0 . 0800  � 1 Total Intake . .  . 106 . 72 • 8 2 . 9 14  23 . 806  I 0 . 2852  1 . 7 74  / 0 . 5217 7 . 3 9 6  11 . 445  2 . 0495  o . I I 0 0 Milk . . . . . . . . . . . 25 . 84 23 . 1 9 8  2 . 643 1 0 . 1065  0 . 680  I 0 . 58 1 4  . . . . . . . . .  · 1 1 . 251 I 0 . 1977  1111 I Urine . . . . .  . .  . . .  12 . 0 9 1 1 . 03 4  1 . 055  0 . 0748 1 . . . . . . . .  " I · · · · · · · . . . . . . . . . . . . . . . . . . . . . . .  0 . 4618  � Feces . . . . . . . . . . 54 . 43 44 . 263  10 . 168  
1 
0 . 1562 1 0 . 9 74 1 
0 . 23 9 5  3 . 092  4 . 3 65 1 1 . 4 9 68 O Total Outgo . . . .  9 2 . 3 6  78 . 4 95  1 3 . 8 66 0 . 3 375  1 . 654  0 . 8209 3 . 09 2  5 . 616  / 2 . 1563  I Balance . : . . . . . .  1 +14 . 3 6  I + 4 . 419  I + 9 . 940  I - 0 . 0523 1 • • • • • • • • • •  - 0 . 2992  + 4 . 3 04 + 5 . 829  - 0 . 1068  I :E:lay . . . . . . . . .. . .  · ) 20 . 3 5 1 . 475 1 18 . 875 1 0 . 2177 1  1 . 3 55  I o . 3948  6 . 3 55 8 . 598  � 1 . 5608 Silage . . .  . .  . . . . . 20 . 00 14 . 322  5 . 678  0 . 0788 0 . 4 90  0 . 1480  1 . 3 28 3 . 23 6  0 . 4760  _: I Water and Salt . 64 . 22 64 . 121  0 . 099  . . . . . . . . .  \ . . . . . . . . . .  1 . . .  . .  . .  . . .  . .  . . . . .  . . .  . . . . .  . . . . .  0 . 0908 




'l'ABLE XVII.-( Continued) 
Ash 
\ 
I I I I 
I 
I I 























l Hay . .  . . .  . . .  . .  . 20 . 3 5  I 1 . 4 7 5  18 . 8 7 5  I 0 . 2 1 7 7  1 . 3155  I 0 . 3948  6 . 3 5 5  8 . 5 98  1 . 5 608  
I S i lage . . .  . .  . . . . . 2 0 . 0 0 
I 
1 4 . 3 22 5 . 6 7 8  0 . 0 7 8 8  0 . 4 90  I 0 . 1480
1 
1 . 3 28
1 
3 . 2 3 6
1 
0 . 4 7 6 0  
� 
\ 
Water a n d  Salt . 61 . 04 60 . 943  0 . 09 7  / . . . . . . . .  · I · . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 . 0!l 8 7  
� I Sub- total . . . . . .  
, 
101 . 3 9 7 6 . 74 0  24 . 650  I 0 . 2965 1 1 . 8 4 5 1 0 . 5428  7 . 6 83  11 . 8 'l 4  I 2 . 1 :!5 5  � �
- 1
·Refuse . . . . . . . . .  6 . 4 2 I 0 . 5 0 6  
/ 




0 . 4 22
: 
0 . 1 6 05
/ 
1 . 9 6 1 I 2 . 809  I 0 . 5 6 0 5  
�
1 
· Total Intake . . . .  J 9 4 . 9 7 I 7 6 . 23 4  I 1 8 . 73 6  I 0 . 2 1 8 6
1 
1 . 4 23  I 0 . 3 8 2 3 1  5 . 7 22 \ 9 . 0 25 I 1 . 5 650  
o - I I I ! I I 
I I U I Milk . . . . . . . . . .  1 23 . 3 6  I 2 0 . 5 8 5  I 2 . 7 7 5  I 0 . 09 3 9  0 . 60 0  0 . 5 1 3 9 ,
·. . . . . .  . . .  . 1 . 5 0 2  0 . 1 6 1 0  g, I Urin,e . . . . . . . . . ·
1 
9 . 6 1 
j 
8 . 8 08  I 0 . 8 02 I 0 . 05 9 1 1  . . . . . . . . .  · / · . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · I U . 3 6 5 2  .., I Feces . . .  . .  . . . . . 5 2 . 1 5 44 . 3 9 0  I 7 . 7 6 0  0 . 1272 1  0 . 7 93 0 . 1 8 2 5  2 . 524  3 . 1 2 9 , 1 . 1 3 1 7  
6 Total Outgo . . . .  \ 8 5 . 1 2 \ 73 . 78 3  \ 1 1 . 3 3 7  I 0 . 2802 1  1 . 3 93. I 0 . 6 9 64 2 . 5 24 I 4 . 6 :l l  I 1 . 6 579  
. I 
I 
I I 1 ---1 I I I I _c1 Balance . . . . . . .  · 1 + 9 . 8 5 
I
I + 2 . 4 5 1  
I
I + 7 . 3 99  I - 0 . 0 6 1 6
/ 
. . . . . . . . .  · 1  - 0 . 1 8 4 1  + 3 . 1 9 8
1 
+ 4 . 394  
I 
- 0 . 0929  
I lji;aY . . .  . .  . . . . . . .  20 . 3 5  
I 
1 . 4 7 5  ! 1 8 . 8 7 5  
j 
0 . 2 1 7 7 1  1 . 3 5 5  0 . 3 9 4 8  6 . 3 5 5  8 . 5 98  I 1 . 5 �08  I Silage . . .  . .  . .  . . . 20 . 0 0 1 4 . 3 2 2  5 . 6 7 8  0 . 0788
1 
0 . 4 90 I 0 . 1 480  1 . 3 28 3 . 2 3 6  I 0 . -1 , ':iO 
�. I 
'\,Yater an d Salt .
I 
6 7 . 4 2 6 7 . 3 1. 9  
I 
0 . 1 0 1  ! ·  . . . . . . . . . . . . . . . . . .  
1 
. . . . . . . . . . . . . . . . . . .  · / · ·  . . . . . . . .  
, 
0 . 0 9 7 i  
...., I Sub
. 
- total . . . . . .  
, 
1 0 7 . 7 7 I 8 3 . 1 1 6  ! 24 . 654
1 
0 . 2965  1 . 8 45  0 . 5428 1  7 . 6 8 3  1 1 . 8 34  2 . 1 :·1 4 6  
� I Refuse . . . . . . . . . 0 .  000  0 .  000  0 .  000  0 .  0000
1 
0 .  000  
/ 
0 .  0000
1 
0 .  000  0 .  000  
I 




Total Intake . .  · 1  107 . 7 7 
\ 
83 . 1 1 6  / 24 . 6 5 4  1 0 . 2 965  1 . 8 45  I 0 . 5 428  7 . 6 83  1 1 . 834
' 
2 . 1 3 4 6  
8 1.1 Mi �k . . . . . . . . . . .  
/ 
1 7 . 1 1 
I 
1 5 . 0 1 9
1 
2 . 0� 1  I 0 . 073 4 1  0 . 4 69
1 
0 . 4 8 7 6
,
. . .  . . . . .  . .  1 . 0 08 I 0 . 1 2 59  
b.O I Urine  . . . . .  . . . . .  1 5 . 5 7 1 4 . 5 13  1 . 0 ;-, 7  0 . 0 7 1 6 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
, 
0 . 4 4 8 4  
...., I Feces . . . . . . . . . .  66 . 2 0 5 5 . 893  1 0 . 307  I 0 . 1 5 7 6 / 0 . 9 86  0 . 2 7 1 4  3 . 1 7 1  4 . 3 8 2  1 . 5 027  
6 I Total Outgo . . . .  11 9 8 . 8 8 
I
I 
8 5 . 4 25 
1




· DAILY BALANCE OF FOOD NU'l'RIENTS IN POUN D S  SEIUES II PERIOD II 
.
. , Total \ I Dry I Total \ Crude \ Ether \ Crude I N-free I Ash . I Amounts / Water Matter N itrogen j Protein \ Extract I Fiber Extract I - · -- - 1 -- 1 1 1 1 1 1 Hay . . . . . . . . . . . . .. 20 ·. o o r 1 . 5 70  I 1 8 . 4 3 0  ! 0 . 20 0 6  1 . 2 54 0 . 4 500 1  6 . 2 5 8 1 9 . 008  1 . 4 6 0 0  Si.lage . .  . . . . . . . .  �o . o o I 14 . 5 8 8  5 . 4 1 2  I 0 . 08 t 8 1 o . ?3 0  J 0 . 1 540 1 1 . 1 1 4  3 . �� 6 1 0 . 3 5 0 0  Q) I 0 1 1  Meal . . . . . . .  1 . .  1 :0 l  0 . 1 0 2
1 
0 . 908  I 0 . 0 5 9 8  0 . 3 74 0 . 0 574  0 . 0 8 5  0 . 3 ,! 8  0 . 0 5 6jl 
� \. Water and Salt .
I 
8 1 . 0� �0 . 9 1 8  0 . 1 1 2 1
1 
. . . . . . . . . . . . . . . . . .  · / · . . . . . . . . .  
1 
. . . . . . . . . .  
1 
. . . . . . . . . .  
1 
0 . 1 0 1 4  
i:: 
/ 
Su b -total . . . . . .  1 22 . 0 4 9 7 . 1 7 8  / 24 . 8 6 2  0 . 3 4 3 2  2 . 1 5 8  j 0 . 5 6 1 4  4 . 4 5 7  1 2 . 5 9 2  1 . 9 6 8 2  ,.... H Refuse . . . . . . . . .  0 . 13 0 . 007  0 . 1 23 0 . 0014  0 . 0 08  I 0 . 0022  0 . 044 0 . 05 9  0 . 00 9 4  � I \ Total Intake • •  · I 1 2 1 . 9 1  9 7  . 1 7 1 J 24 . 7 3 9  0 .  3 4 1 8 2 . 1 50  \ 0 .  6 592 1  7 .  4 13  \ 1 2 . 5 3 3  \ 1 .  9 588  
8 --II Mil.k . . . . . . . . . . .  j 24 . 3 7 1 · 2 1 . 7 04 2 . 5 6 6 1 0 . 0 93 6 1 0 . 5 8 5  \ 0 . 7 7 0 1 1 . . . . . . . . . .  0 . 9 8 9  
I 
0 . 1 9 0 1  
� I Urine  · · · · · · · · · ·
\ 
1 2 . 28 I , 1 1 ; 1 5 6 1 . 1 24 0 . 0 752  . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . • . . . . . .  ; .  0 . 4 ii 6 Z  .., 
) 
Feces . . .  . . . .  . .  . 6 1 . 5 4 I 5 0 . 8 7 5  1 0 . 6 6 5  I 0 . 1 7 1 1  1 . 0 7 1  I 0 . 1 292  3 . 1 6 3  4 . 757  1 . 5 447  
6 Total Outgo . . . .  \ 98 . 1 9 I 8 3 . 7 3 5  14 . 3 5 5  I 0 . 3 3 9 9 1 1 . 6 5 6  I 0 . 8 8 9 3 / 3 . 1 6 3  5 . 7 4 6  2 . 2211 
_, I I I I 
I 
I I -I J Balance . . . . . . .  · / + 2 3 . 7 2 I + 1 3 . 4 3 6  I + 1 0 . 3 8 4  I + 0 . 0 0 1 9  . . . . . . . . .  · 1 - 0 . 2 401  + 4 . 250  I + 6 . 787  I - 0 . 2J23  - - ,  I I I I I I Hay . . . . . . . . . .  · · \ 20 . 0 0 1 . 5 70  I 1 8 . 4 3 0  I 0 . 2 006  · 1 . 2 54  0 . 4 5 0 0  6 . 2 5 8  9 . 0 08 1 1 . 4 600  Si.lage . . . . . . . . . . 20 . 0 0 14 . 5 8 8  5 . 4 1 2  0 . 0828 1 0 . 5 3 0  I 0 . 1 540  1 . 1 1 4  I 3 . 24 6  0 . 3 5 0 0  Q) / 0 1 1  Meal . . . . . .  · 1· 0 . 5 2 I 0 . 0 5 3  0 . 4 67  0 . 0 & 0 8  0 . 1 9 2  I 0 . 0295  0 . 04 3  I 0 . 1 7 4  0 . 0292  S I Water and Salt . 79 . 1 2 / 7 9 . 0 1 0  1 0 . 1 1 0  ( · . . . . . . . .  1 . . . . . . . . . .  11 . . . . . . . . . .  
1 
. . . . . . . . . .  
1
, . . . . . . . . . .  
1 
0 . 1 <\� 
i:: I Sub-total . . . . . . .  
, 
1 1 9 . 64 
\ 
9 5 . 2 2 1  I 24 . 4 1 9  I 0 . 3 1 42 1 . 9 7 6  I 0 . 63 3 5  7 . 4 1 5  1 2 . 4 28 I 1 . 9 3 9 4  
<N
I 
H I Refuse . . .  . .  . . .  . 0 . 1 1 0 . 007  0 . 1 0 3  0 . 0 0 1 6 1 0 . 0 1 2  I 0 . 0020  0 . 03 9  / 0 . 04 2  0 . 0 100  
!> I I I . I i � I Total In take . . .  1 1 9 . 5 3 I 9 5 . 2 1 4  24 . 3 1 6  I 0 . 3 1 28 1 1 . 9 64  0 . 63 1 5  7 . 3 7 6  I 1 2 . 3 8 6  I 1 . 9 294  
u --: I I I I I I 1----
O I Mi lk  . . . . . . . . . . .  , 1 8 . 1 2 I 1 5 . 8 8 6 1 2 . 2 3 4  I 0 . 0 8 8 6 1 0 . 5 64  I 0 . 6 3 7 8 1 . . . . . . . . . .  0 . 9 0 2 1 0 . 1 3 4 1  bO I Urine  . . . . . . . . . .  1 1 1 . 1 7 1 0 . 2 09 0 . 9 6 1  \ 0 . 0 7 4 6  . . . . . . . . .  · / · . .  . . .  . .  . . . . . . . .  . .  . .  . . . . . . .  . .  . 0 . 4 2 2 2  � / Feces . . . . . . . . .  · / 6 9 . 2 6 5 8 . 829  1 0 . 4 3 1  0 . 1 4 9 6  0 . 9 3 5  1 0 . 1 5 9 3  3 . 1 5 1  4 . 8 0 7  \ 1 . 3 7 8 3  o I Total Ou tgo . . .  ·
1 
9 8 . 5 5 I 84 . 9 24 I 1 3 . 2 6 6  I 0 . 3 1 2 8 1 . 4 99  I 0 . 7 9 7 1
1 
3 . 1 5 1  5 . 709  1 . 9 3 4 6  
--1 I I I I I . I 1 . I Balance . . . . . . . .  + 2 0 . 9 8 + 10 . 290  j + 1 1 . 0 50  1 0 . 0000 / . . . . . . . . . .  - 0 . 1 6 5 6 1 + 4 . 22 5  . + 6 . 67 7  I + 0 . 0052  
.... � � 
'l'ABLE XVIII-( Continued)  / Total I \ Dry \ Total 11 Crude 11 Ether - \  Crude \ N-free I I Amounts Water I Matter Nitrogen I Protein I Extract Fiber I Extract Ash 
- ,-. -1 -- I I -Hay · · · · · · · · · · · · 1 20 . 00 I 1 . 5 70  I 18 . 43 0  0 . 2006 1 . 254 0 . 4500 6 . 258 9 . 008 1 . 4600 I Silage . . . . . . . . . . 20 . 00 14 . 588  5 . 412  0 . 0828 1  0 . 53 0  0 . 1540 1 . 114 1 3 . 24 6  0 . 3 500  � I Gluten Feed . . . . 1 . 60 0 . 1 3 6  1 . 4 64 0 . 0646 1  0 . 404 0 . 0768 0 . 06 1  0 . 8 61  0 . 0621  � \ Wa!er and Salt . 67 . 9 6 67 . 858 0 . 102 . . . . . . . .  1 . . . . . . . . . .  1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 . 09 3 1  � I Sub-total · · · · · · · 1 109 . 5 6 I 84 . 152  I 25 . 408  0 . 3 480 2 . 1 88 ) 0 . 6808 7 . 4 3 3  I 13 . 1 1 5  I 1 . 9 652  � I  I Refuse . . . . . . . . . 1 2 . 24 1 0 . 125 J 2 . 1 15  I 0 . 0253 \ 0 . 1 58 1 0 . 0 419  0 . 7 52  \ 0 . 9 87 I 0 . 1767  � I Total Intake . . .  1 107 . 3 2 I 84 . 027  I 23 . 29 3  0 . 3227  2 . 03 0  I 0 . 6 389 1 6 . 8 8 1  1 2 . 128  / 1 . 788 8 0 I Milk . . . . . . . . . .  · 11 2 1 . 27  \ .1 7 . 754  I 2 .  5 1 6  I O .  0940 11 0 .  600 I O .  6977 . . . . . . . . . .  11--1-. 0_6_6_1 0 . 1 5 3 1  oo I Urine . . . .  . . . .  . . 1 1 . 18 10 . 29 5  0 . 8 86  0 . 0788 . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 . 3868  � Feces . .  . . . . . . . .  5 7 . 60 48 . 23 4  9 . 3 66  0 . 1559  0 . 9 75 0 . 1304  2 . 886  3 . 9 9 7  1 . 2304  O I Total Outgo . . .  · 1 9 0 . 05 \ 7 6 . 283  12 . 768 0 . 3 287 1  1 . 5 75 0 . 8281 2 . 8 86  5 . 0 63 I 1 . 770  -Cl Balance . . . . . . . . + 17 . 27 I + 7 . 744 11 +1 0 . 525 1 - 0 . 0060 1 . . . . . . . . . .  - 0 . 1892  + 3 . 995  + 7 . 0 65 / +0 . 0182  Hay · · ·  · · · · · ·  · · · 1 20 . 00 I 1 . 570  I 18 . 4 3 0  0 . 2006 1 1 . 2 54 0 . 4500 6 . 258 9 . 008 1 . 4 600 I Silage . . . . .  . .  . .  . 20 . 00 14 . 588  5 . 4 12  0 . 0828 0 . 5 30  0 . 1 540 L 114 3 . 24 6  0 . 3 500 � I Gluten Feed . . . . 0 . 1 5 0 . 0 13 0 . 13 7  0 . 0061 0 . 0 38 0 . 0072 0 . 006  0 . 08 1  0 . 0058 � 
I 
Water and SaH. 73 . 7 3 1 73 . 624 1 0 . 1 06  . . . . . . . .  / . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  0 . 0968  � / Sub-total . . . . .  · 1 113 . 8 8 I 89 . 79 5  I 24 . 085  I 0 . 28 9 5 1  1 . 8 22 1 0 . 6112 1 7 . 3 78 / 1 2 . 3 3 5  1 . 9126  ... , · · . Refuse . . . . . . . . . 1 . 1 8 0 . 07 1  1 . 1 09 · 0 . 0144 / 0 . 090  0 . 0203 0 . 3 84  0 . 520 0 . 0948  8�1 Total Intake . . .  J 112 . 70 / 89 . 724 / 22 . 9 7 6  II 0 . 2751 1 1 . 73 2 1 0 . 59 09 6 . 9 94 ) 1 1 . 8 1 5  1 . 8178  O Milk . . . . . . . . . .  · ) 1 6 . 80 I 14 . 750  I 2 . 050  0 . 0719 \ 0 . 4 59 1 0 . 5410  . . . . . . . . . .  , 0 . 9 3 7  0 . 1126  bO . Urine . . . . .  . .  . .  . 13 . 49 12 . 440  1 . 0 50 0 . 0 586 . . . . .  . .  . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  0 . 4573  -;, I Feces . . . . . . . . . .  6 7 . 9 1 57 . 59 5  10 . 3 15 0 . 1535 .  0 . 9 58 0 . 2241 3 . 1 58 4 . 564  1 . 4125  









\ Dry I Tota� 11 Crude 11 Ether 11 Crude \ N-free I - ,-- _ Amounts Water / Matter Nitrogen ( Protein I Extract \ Fiber I Extract Ash I Hay , . . . . .  · . . . . . . .  · 24 . 4 0 
i 
3 . 9 9 4
1 
2 0 . 4 0 6
· I 
0 . 2228 1  1 . 3
. 
91 0 . 4055
1 
7 . 4 44 \ 9 . 294
1 
1 . 8 6 9 0  
I Silage . . . . . . . . . 2 0 . 00 1 4 . 58 8  5 . 4 1 2  0 . 0828 0 . 5 3 0  0 . 1540  1 . 1 1 4  3 . 24 6  0 . 3 5 0 0  
Q,) I Gluten Feed . . . . 1 . 5 0 0 . 1 27  1 . 3 7 3  0 . 0 60"6 0 . 378  0 . 0 720  0 . 0 57
1 
0 . 80 8  0 . 0582  3 \ Water and Salt .
\ 
65 . 8 5  
I 
65 . 7 50 
I 
0 . 10 0
1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·
1
· . .  . . . .  . . .  . . . .  . . . . . .  0 . 09 1 8  
i:: I Sub-total . . .  . . .  1 1 1 . 75 I 8 4 . 4 59 1 27 . 29 1  0 . 3 6 6 2  2 . 2 99 0 . 63 1 5  8 . 6 1 5  1 3 . 3 4 8  j 2 . 3 6 9 0  
I 
H Refuse . . . . . . . .  · / 1 . 3 9  0 . 19 4  1 . 19 6  0 . 0 1 2 6  0 . 0 78 / 0 . 04 1 3  0 . 3 93  0 . 5 68  0 . 1 158  M J I 
----1 
::: Total Intake . . . 1 1 0 . 3 6  I 84 . 265  26 . 09 5  I 0 . 3 5 3 6
1 
2 . 2 21  I 0 . 59 0 2 1  8 . 222 I 1 2 . 7 8 0  2 . 25 3 2  
o -- I I I I I C,) 0 ( Milk . . . . . .  . . . . .  2 1 . 5 5 19 . 2 61  2 . 289  r 0 . 0799  0 . 5 09 I 0 . 6 5 3 0 . . . . . . .  . .  . 0 . 9 4 0  1 0 . 1573  btJ Urine . . . . .  . .  . . .  1 0 . 5 5 9 . 65 0  0 . 9 00 0 . 0 638 1 . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 3 640 '= Feces . . .  . . . . . . .  67 . 43 55 . 5 1 5  1 1 . 9 1 5  I 0 . 1639  1 . 0 25 0 . 5260  3 . 239  5 . 5 23  I 1 . 7 5 3 2  
O I Total Outgo . .  . .  9 9 . 5 3 8 4 . 426  I 1 5 . 104  \ 0 . 3 0 7 6 11 1 . 53 4  \ 1 . 1790  3 . 23 9  \ 6 . 4 63  \ 2 . 2745  
f--- I I I \ 
I I ! I 
I Balance . . . . . . .  · 1 + 1 0 . 8 3 I - 0 . 1 6 1  I + 1 0 . 9 9 1  I + o . 0460  . . . . . . . . .  · / - 0 . 5888
1 
+ 4 . 98 3
1 
+ 6 . 3 17 I - 0 . 02 1 3  I H a y  . . . . .  . . . . . . .  1 9 . 7 0 3 . 2 25 i 1 6 . 4 75  \ 0 . 1799 ) 1 . 1 23 I 0 . 3 290  5 . 8 28 7 . 50 4  1 . 4090  
Silage . . . .  . . .  . . .  2 0 . 00 1 4 . 5 88 5 . 4 1 2  I 0 . 0828  0 . 5 3 0  I 0 . 1540  1 . 1 1 4  3 . 24 6  0 . 3 5 0 0  Q,) I Gluten Feed . . . .  1 · 0 . 8 0 0 . 0 68  I 0 . 73 2  I 0 . 03 2 0
) 
0 . 2 02 I 0 . 03 8 4 1  0 . 03 0  
! 
0 . 4 3 1  0 . 03 1 0  3 \ Water a n d  Salt . \ 4 5 . 6 5 4 5 . 5 65
1 
0 . 08 5  / . . . . . . . . . . . . . . . . . .  · / · . . . . .  · · · · 1 · . .  . . . . . . . . . . . . . . . . .  0 . 07 9 0  
..:; I Sub-total . . . . . .  · \ 8 6 . 1 5 \ 63 . 4 4 6  2 2 . 7 0 4  \ 0 . 29 4 7 1  1 . 8 55 I 0 . 5214  6 . 9 7 2  \ 
1 1 . 1 8 1  
\ 
1 . 8 6 9 0  <N �/ Refuse . . . . . . . . .  
1 
2 . 4 7 
I 
0 . 3 7 5  
1 




1 0 . 1 53  
\
I 0 . 0539
1 
0 . 7 2 6  0 . 94 0  0 . 2221  
� I Total Intake . . .  I 83 . 68 
I 
6 3 . 0 7 1  2 0 . 6 0 9  I 0 . 2703  1 . 7 02 0 . 4 675
1 
6 . 24 6  1 0 . 24 1  1 . 6469  
C,) T . I . 
I 
---1- --1- --
. 0 Milk . . . . . . . . . .  · 1  1 4 . 03 1 2 . 26 2  1 . 768
1 
0 . 0 662 1  0 . 4 17  0 . 4 560  . . . .  . . . . . .  0 . 79 8  0 . 09 6 8  




. . . . . . .  1
1
. .  . . .  . . . . .  . . .  . . . . .  . .  . . . . . . . . . .  0 . 4086  
:::, Feces . . . . . . . . . .  5 1 . 6 1 4 2 . 49 0  9 . 1 2 0  0 . 1285  0 . 8 05 0 . 3 819
1 
, 2 . 3 8 4  4 . 22 7  1 . 3 2 1 2  
O . I 
\ 
I l 
Total Outgo . . . .  1 7 7 , 1 5 · 6 5 . 3 5 8  1 1 . 79 2  I 0 . 2577 1  1 . 2 22 1 0 . 8 3 7 9  2 . 3 8 4  5 . 02 5
1 
1 . 8 2 6 6  




'!'ABLE XIX_;,( Contluued) 








1 Ether \ Crude \ · N'-free 








Fiber I Extract 
Hay . . . .  . . . . . . . .  20 . 5 0 3 . 3 5 6
1 
17 . 1 4 4  0 . 3 3 7 2 1  2 . 1 1 9  I 0 . 5627 1 7 . 4 8 7  I 1 1 . 502  I 2 . 07 8 2  
Si lage . . .  . . .  . . .  2 0 . 5 0 1 4 . 953  5 . 547  0 . 0849
1 
0 . 5 43  I 0 . 1 5 7 8 1  1 . 1 4 2  I 3 . 3 27
1 
0 . 3 5 8 8  




0 . 0 9 0  I 0 . 3 6 7  0 . 0 6 1 8  
� 
I Water an d Salt .
I 
58 . 7 5 58 . 6 5 5  
I 
0 . 09 5  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · 1 · . .  . . . .  . . . 0 . 08 7 3  
H Refuse . . . . . . . . . 0 . 8 1  0 . 1 0 1  0 . 7 0 9  0 . 0 0 8 5 1  0 . 0 53  0 . 0 1 6 9  0 . 23 3  I 0 . 3 38  0 . 0675  
.:: I Sub-total . . . . .  · J 1 0 0 . 8 5 7 7 . 0 7 6  J 23 . 7 74  J 0 . 3 3 7 2  2 . 1 1 9  0 . 5 6 27 7 . 4 8 7  1 1 . 5 0 2  2 . 07 8 2  � \--1- Total In take . .  J 1 00 . 0 4 I 7 6 . 9 7 5  I 23 . 0 6 5  I
I 
0 . 3 287 1  2 . 0 66 1 0 . 5458 1  7 . 254  J 1 1 . 164  2 . 0 1 0 7 
U O 
I 





b.o Urine . . .  . . . . . . .  9 . 4 2  8 . 6 74 0 . 74 6  I 0 . 0 534  . . . . . . . . . .  1 . . .  . .  . . .  . . . . . . . . .  . .  . . . .  . .  . .  . . .  0 . 3 1 9 3  
� Feces . . . . . . .  . .  . 60 . 4 6  5 0 . 55 7  9 . 9 03  I 0 . 1 4 1 5  0 . 8 83  I 0 . 4 0 5 1  2 . 77 5
1 
4 . 38 9  1 . 4 5 7 1  
O Total Outgo . . . .  8 9 . 9 0 I 7 6 . 88 5  I 1 3 . 0 1 5  I . 0 . 2 7 8 4  1 . 4 1 6  1 . 05 1 7  2 . 7 7 5  5 . 4 50  I 1 . 9 025  
i----: I I I I-I Balance . . . . . . . .  + 1 0 . 14 I + 0 . 09 0  I + 1 0 . 050  i1 + 0 . 0 50.
3 . .  . .  . . . . . .  - 0 . 5 059  + 4 . 47 9
1 
+ 5 . 714  + 0 . 1 08 2  
/ Hay . . .  . . . . . .  . .  . 2 1 . 2 5 3 . 4 79
1 
1 7 . 7 7 1  
J 
0 . 1 9 4 0  1 . 2 1 1  0 . 3 549
1 
6 . 4 8 3  8 . 09 4  1 . 6 2 7 8  
I S i lage . . . . . . . .  . .  2 0 . 00 
I 
1 4 . 5 8 8  5 . 4 1 2  0 . 08 2 8  0 . 5 3 0  0 . 1 540  1 . 1 1 4  3 . 24 6  0 . 3 500  
<1l j O i l  Meal . . . .  . . . 0 . 1 5 0 . 0 1 5  0 . 1 3 5  I 0 . 0 089  0 . 0 5 6  I 0 . 0085  0 . 0 1 2  0 . 0 50  0 . 0 084  � 
I 
Water an'd Salt .
I 
6 2 . 7 5 
I 
6 2 . 652  
I 
0 . 0 98  
/ 
. . . . . . . . .  
1 
. . . . . . . . . .  
1
J • • • • • • • • • •  
1 
. . . . . . . . .  · 1 · · ·  . . . . . . .  0 . 08 9 8  .:: I Sub-total . . . . .  · \ 1 0 4 . 1 5 \ 8 0 . 7 3 4  \ 23 . 4 1 6  \ 0 . 28 5 7  1 . 7 9 7  0 . 5 1 74
1 
7 . 60 9  1 1 . 3 9 0  
I 
2 . 0760  
i-; Refuse . . . . . . . . .  
1 
1 . 7 7 
/ 
0 . 2 06  1 . 5 64 0 . 0 1 6 0 0 . 1 0 0  0 . 0400  0 . 4 98  I 0 . 77 9  0 . 1 4 71 
I Total Intake . . .  
, 
1 0 2 . 3 8 I 8 0 . 5 28 \ 21 . 8 52 ) 0 . 2 6 9 7 1  1 . 69 7  I 0 . 4774  7 . 1 1 1  \ 1 0 . 6 1 1  1 . 9 289  
0 :I Milk . . .  · . . . . . . .  · 1 1 4 . 5 8 1
1 
1 2 . 8 49  
I
I 
1 . 7 3 1  I 0 . 0 663 \ . 0 . 4 04 
1
1 0 . 4 884
1 
. . . . . . . . . .  l 0 . 7 4 5  0 . 0 933  
b.o j Urine . . . . .  . .  . . .  1 2 . 0 6 1 1 . 1 9 2  0 . 868  I 0 . 0 5 6 2  . . . . . . . . .  · j · . . . . . . . . . . . . . . . . . . .  / . . . . .  . . . . .  0 . 3 8 3 5  
� Feces . . . . . . . . . .  7 1 . 4 4 I 5 7 . 1 5 9 1 4 . 281  I 0 . 1 4 3 6 1 
0 . 9 3 6  0 . 4 358  3 . 258  I 8 . 223  1 . 6003 
O 11 Total Outgo . .  J 9 8 . 0 8 11 8 1 . 2 00 11 1 6 . 88 0  11 0 . 2 6 6 1 1 1 . 3 4 0  \ 0 . 9242 \  3 . 258  \ 8 . 9 6 8  2 . 0 7 7 1  











DAILY BALANCE OF FOOD NU'l'RIENTS IN POUNDS SERIES II PERIOD IV 
I Total \ I Dry ' j Total \ Crude \ Ether \ Crude . \ N-free 






















Extract I Fiber I Extract 
Hay . . . .  . .  . .  . . . . 23 . 20 2 . 4 2 2  2 0 . 7 7 8  0 . 28 9 1  1 . 8 0 7  0 . 3 0 1 6 6 . 9 8 1  I 9 . 8 5 5  1 . 8 3 5 4  
Silage . . .  . .  . . .  . .  20 . 0 0 1 4 . 5 8 8  5 . 4 1 2- 0 . 0 8 2 8 1  0 . 5 3 1  0 . 1 5 4 0  1 . 1 1 4  3 . 2 4 2  0 . 3 5 00  
J;l I Water and Sal t .  8 4 . 6 5 I 8 4 . 5 3 6  \ 0 . 1 14  . · · · · · · · · 1
· · · · · · · · · · 1 · · · · · · · · · ·  . . . . . . . . . .  . . . . . . . . . .  0 . 1 0 3 7  
j / Sub -total  . . . . .  · I 1 2 7 . 8 5 
I
I 1 0 1 . 54 6  I 2 6 . 3 0 4  / 0 . 3 7 1 9  2 . 3 3 8  \ 0 . 4 5 5 6  8 . 09 5  
I 
1 3 . 0 9 7  2 . 28 9 1  
� I Refuse . . .  . . . . .  . 3 . 3 0 0 . 29 4  I 3 . 0 0 6  I 0 . 0 4 6 9 1  0 . 2 9 3  I 0 . 0 3 9 6  0 . 9 67  l 1 . 4 28  0 . 2 7 9 2  
j Total Intake . . .  \
_
1 2 4 . 5 5
_
1 1 0 1 . 2 5 2  / 23 . 2 98  1--0
-
. 3-2 5 0
1
1 
2 . 0 4 5 1 0 . 4 1 6 0 ! 7 . 1 2 8  I 1 1 . 6 69  \ 2 . 0 0 9 9  
Milk . . . . . . . . . .  ·
) 
1 6 . 5 2 I 1 4 . 7 3 2  I 1 . 7 8 8  I 0 . 0 6 2 1  0 . 3 9 7  I 0 .. 5 1 2 1 \ . . . . . . . .  . .  0 . 7 6 5  0 . 1 1 4 0 
Urine . .  . .  . . .  . .  . 1 2 . 3 8 1 1 . 4 1 2  I 0 . 9 6 8  I 0 . 0 6 3 6 \ . . . . . . . . . .  , . . . . . . . . . . . .  : .  . . . . . . . . .  . .  . . . . .  0 . 3 8 8 7  Feces . . .  . . . .  . . .  7 7 . 74 I 67 . 4 1 6  1 0 . 3 2 4  / 0 . 1 6 9 5 . 1 . 0 5 7  0 . 1 3 2 2 1  3 . 1 7 2  4 . 6 26  1 . 3 3 7 1  
O i Total Outgo . . . .  , 1 0 6 . 64 1 9 3 . 5 6 0  Ir 1 3 . 0 80  ! 0 . 2 9 5 2 1  1 . 4 54  
I
I 0 . 6 4 4 3 1  3 . 1 7 2  5 . 3 9 1  1 . 8 3 9 8  
-1 · I I I I 
I 
I 
I Balance . . . . . . . .  1 + 1 7 . 9 1 I + 7 . 69 2  I + 1 0 . 21 8  I + o . 0298
1 
. . . .  , . . . . .  
1 
- 0 . 2283 1 + 3 . 9 5 6  + 6 . 2 7 8  I + 0 . 1 1 0 1  
! 1----1 I 1------- 1........1.--- 1---I Hay . . . . . . . . . .  · · 1 23 . 20 I 2 . 4 2 2  \ 20 . 7 7 8  0 . 28 9 1 • 1 . 8 0 7  0 . 3 0 1 6  6 . 9 8 1  I 9 . 85 5  I 1 . 8 15 4  I Silage . . . . . . . . .  20 . 0 0 I 1 4 . 5 8 8  5 . 4 1 2  I 0 . 0 8 28 1 0 . 5 3 1  I 0 . 1 54 0 \  1 . 1 14
1 
3 . 24 2  I 0 . 3 5 0 0  
� I Walter and Salt . 8 0 . 4 5 80 . 3 3 9  / 0 . 1 1 1  j . . . . . . . . .  j . . . . . . . . . .  ) . .  • • • • • • • •  . . . . . . . . . . . . . . . . . . . .  1 0 . 1 0 1 1  
j i Sub-total . . . . .  · 1 1 2 3 . 6 5 I 9 7 . 3 4 9  \ 2 6 . 3 0 1  l
l 
0 . 3 7 1 9 \ 2 . 3 3 8  \ 0 . 4 5 5 6 1 
8 . 0 9 5
1 
13 . 09 7  I\ 2 . 28 6 5  
� I Refuse . . .  . . .  . .  . 4 . 2 0 I 0 . 7 8 0  3 . 4 20  0 . 04 8 8
1 
0 . 3 0 5  I 0 . 0 5 0 8  1 . 1 8 9  1 . 5 7 9  0 . 2 9 8 1  
f Total Intake . .  · / 1 1 9 . 4 5 \ 9 6 . 5 6 9  \ 2 2 . 8 8 1  I 0 . 3 23 1 2 . 0 3 3  \ 0 . 4 0 4 8 1  6 . 9 0 6  I 1 1 . 5 1 8  \ 1 . 9 8 8 4  I -----1 I 1 ----- 1 I ' I 1----
O I Milk . . . . . . . . . . .  · 1 1 3 . 5 2 
I 
1 1 . 9 1 4  I 1 . 6 0 6  I 0 . 0 5 5 2 \ U . 3 6 5  I 0 . 5 0 0 2 J  • . • . • • • • • •  , 0 . 64 6  I 0 . 09 4 4  blJ I U r i n e  . . . . .  . .  . . . 1 2 . 20 1 1 . 2 5 8  0 . 9 4 2  \ 0 . 0 5 6 7  . . . . . . . . . . . . . . . . . . .  · / · ·  . . . . . . . .  1 . . . . . . . . .  · / 0 . 4 0 8 
-;:, I 1:<
.,eces . . . . .  . .  . .  . 7 0 . 9 2 6 1 . 3 3 1  / 9 . 5 8 9  0 . 1 5 9 6 / 




Total Outgo . . . .  1 9 6 . 64 \ 8 4 . 5 0 3  I 1 2 . 1 3 7 1 0 . 27 1 5 1 1 . 3 65  
1
1 0 . 63 4 9
1
1 
2 . 9 1 5 1 4 . 78 1  \ 1 . 5 4 6 4  
Balance . . . . . . . .  , + 2 2 . 8 1  I + 1 2 . 0 6 6  11 + 1 0 . 74 4  + 0 . 0 5 1 6 1. . . . . . . . .  · I - 0 . 2 3 0 1  + 3 . 9 9 1  I + 6 . 7 3 7  11 + 0 . 4 4 2 0  







TABLE XX.-( Continued) 
I T�tal \ ) Dry ! Total 11 Crude 11 ·��-��� -II Crude 11 N -free 1
1 
Amounts l Water I Matter 
, 
Nitrogen I Protein I Extract Fiber I Extract 
t--
1
, Hay . . . . . . . . . . .  
1 
23 . 20 2 . 422  20 . 7 7 8  \ 0 . 2 8 9 1 1  1 . 8 07  \ 0 . 3 0 1 6
1 
6 . 9 8 1  I
I 
9 . 8 5 5  1 . 8 3 5 4  
Silage . . . . . . . . . 20 . 00 1 4 . 5 8 8  5 . 4 1 2  I 0 . 0828 0 . 5 3 1  I 0 . 1540  1 . 1 1 4  3 . 242  0 . 3 500 
� Water and Salt . 69 . 0 5 68 . 9 4 7  
0 . 103  I . . . . . . . . .  
1
1 . . . . . . . . . .  / . . . . . . . . . .  / . . . . . . . . . .  / . . . . . . . . . .  0 . 09 3 8  
.., Sub-total . . . . . . . 1 1 2 . 25 8 5 . 95 7  2 6 . 29 3 1 0 . 3 7 1 9
.
/ 2 . 3 3 8 1 0 . 4 5 5 6 1  8 . 0 9 5  1 3 . 09 7  2 . 27 9 2  
Ash 
.::; . I Refuse . . . . . . . .  7 . 60 
\ 
0 . 29 0  7 . 3 1 0  0 . 1043  0 . 6 5 2  0 . 09 8 0  2 . 34 4  3 . 4 88  0 . 73 7 3  
I Total Intake . . .  104 . 6 5 8 5 . 6 6 7  \ 18 . 9 8 3
1 
0 . 2 6 7 6\ 1 . 6 8 6 - 1  0 . 3 5 7 6 1  5 . 75 1  9 . 60 9  1 . 54 1 9  � I I O Milk . . . . . . . . . . . 1 5 . 64 13 . 87 3  1 . 76 7  0 . 0 69  0 . 44 6  0 . 4 9 2 7 . . . . . . . . . .  0 . 73 0  0 . 0 985  llO I Urine . . . . . . . . . . 1 1 . 62 I 10 . 7 5 9  / 0 . 8 61 0 . 05 2?, . . . . . . . . . .  1 . . . . . . . . . .  1 . . . . . . . . . . . . . . . . . . . .  1 0 . 3 9 0 4  
+> Feces . . .  . . . . . . .  6 7 . 6 6 5 8 . 9 4 5  8 . 7 1 5  0 . 1448  0 . 9 34  0 . 1 2 8 6  • 2 . 59 1  3 . 9 23  1 . 13 67 
�\ Total Outgo . . . . 9 4 . 9 2 \ 8 3 . 57 7 1 1 1 . 3 4 3 1 0 . 2 6 7 1 1  1 . 3 8 0  ) 0 . 6 2 1 3 1 
2 . 59 1  I 4 . 65 3  ) 1 . 62 5 6  
Balance . . . .  . . . .  + 9 . 73 + 2 . 090  I + 7 . 640 I + 0 . 0005 \ · · · · ·  . . . .  · 1 - 0 . 26 3 7  + 3 . 1 6 0  
\ 
+ 4 . 9 5 6
1 
- 0 . 08 3 7  
Hay . . .  . .  . .  . .  . .  . 23 . 2 0 2 . 4 22 20 . 7 7 8 1 0 . 28 9 1  1 . 8 07  0 . 3 0 1 6  6 . 9 8 1  9 . 85 5  1 . 83 5 4  
Silage . . . . . .  . .  . 20 . 0 0 1 4 . 5 8 8  5 . 4 1 2  I 0 . 0828  0 . 53 1  0 . 1 5 4 0  1 . 1 14  3 . 242  0 . 3 500 � I Water and Salt . 8 2 . 15 I 8 2 . 0 3 8 1 0 . 11 2  \ . . . . . . . . .  I . . . . . . . . " / " . . . . . . . .  , . . . . . . . . . .  /. . . . . . . . . .  1 0 . 1021  'i= Sub-total . . .  . .  . 125 . 3 5  
I 
9 9 . 048 2 6 . 3 0 2  0 . 3 7 1 9 \  2 . 3 38  I 0 . 45 5 6
1 
8 . 09 5
1 
13 . 09 7
1 
2 . 2875  
1-1 Refuse . . . . . .  . . . 4 . 74 0 . 29 3  4 . 447  0 . 0 6 1 1  0 . 3 8 2  0 . 06 1 6  1 . 42 6  2 . 1 1 6  0 . 4 5 7 4  ;L_ l1 Total Intake . . .  120 . 61 9 8 . 75 5  · 21 . 8 5 5  0 . 3 1 0 8 1  1 . 9 5 6  11 0 . 3 9 4 0  6 . 6 6 9  1 0 . 98 1  1 . 8 301  
8 �  Milk . . . . . . . . . . .  1 2 . 70 1 1 . 23 9  1 . 4 6 1  0 . 0554  0 . 3 53  I 0 . 4 382  . . . . . . . . . .  0 . 58 3  0 . 0864  
bO Urine . . . . . . . . .  · I 1 3 . 5 2 I 1 2 . 7 0 5  0 . 8 1 5  0 . 06 1 9, . . . . . . . . . .  , . . . . . .. . . . .  , . . . . . . . . . .  , . . . . .  , . . .  . 0 . 4 2 3 2  � Feces . . . . .  . .  . . .  7 8 . 0 6 68 . 3 18 9 . 74 2  0 . 1 5 4 6  0 . 9 6 8  0 . 1 3 2 7  3 . 12 2  4 . 23 9  1 . 2 6 4 6  .., I 
I 
I . 
O I Total Outgo . . . .  1 104 . 28 I 9 2 . 26 2  1 2 . 018  0 . 27 1 4 1  1 . 321  I 0 . 5 7 0 9 1  3 . 1 22  4 . 8 2 2  1 . 77 4 2  
-1 
j 
I - --\ ) 1 ·  I 
· i / 
Balance . . . . . . . .  + 1 6 . 3 3 
I 




AVAILABILITY OF NITROGEN FOR MAINTENANCE 
Series I i' Series II 
1--, I I I I I I Oil Oil  Gluten I Gluten I Basal Oil Gluten Gluten Ration Meal Meal Meal Feed I Feed Ration Meal I Feed I Feed Meal Per. I Per. II  I Per. III Per. IV Per. V Per. VI Per. I Per. II I Per. I I  I Per. III Per. IIi 
Ni trogen Digested · · · I 0 . 0747  0 . 3 243 1 0 . 4 1 7 6 1 0 . 4 290  0 . 3 1 3 5 \  0 . 2524
1 
0 . 1 2 9 0 1 0 . 1 7 0 7 . . . . . . . .  0 . 18 9 3
1 
. . . . . . .  . 
Nitrogen in Milk . . . .  0 . 1004  0 . 1 1 9 2  0 . 1 3 2 2  0 . 1 1 9 1  0 . 1 0 5 5 1  0 . 0 9 9 0  0 . 1 0 6 5
1 
0 . 09 3 6 . . . .  . . . .  0 . 0 7 9 9  . . . . . . .  . 
� for Maintenance . .  - 0 . 0 257  0 . 20 5 1 1  0 . 2 8 5 4 1  0 .. 3 0 9 9 1  0 . 20 8 0 1  0 . 1 5 3 4  0 . 0 225  0 . 0 7 7 1  . . . . .  . .  . 0 . 1 0 9 4 1  . . . . . . .  . 
"" I  Maximum N Available I I I I 
8 ' _Nitrogen Balance . . . .  - 0 . 1 1 2 3  - 0 . 02 3 � 1 + 0 . 0424  + 0 . 0 1 0 4 / + 0 . 0 5 1 8 1 .+ o . 0 258 / - 0 . 0523  + 0 . 0 0 1 9  . . . . . . . .  + 0 . 0460 1 








% Availability of N 
\ 
I \ I 
Digested . . . . . . . . . . . . . . . . . .  3 8 . 4  4 9 . 7  3 6 . 6  I 70 . 2  
I 
77 . 1  . . . . . . . .  9 9 . 3  . . . . . . . .  1 1 3 . 1  1 · . . . . . .  . 
Nitrogen Digested . . .  0 . 0 9 7 2  0 . 29 2 3 1  0 . 3 6 1 0  0 . 4470  0 . 3 0 5 2 1  0 . 2 6 7 1  0 . 1 1 1 2  0 . 1 6 3 2  . . . . .  . .  . 0 . 14 1 8  . . . . . . .  . 
Nitrogen in Milk . . . . 0 . 1 023  0 . 1080
1 
0 . 1 202  0 . 1 1 0 6  0 . 1 0 9 3 1  0 . 0944  0 . 0 7 1 4  0 . 08 8 6 . . . . . . . .  0 . 0 662
, 
. . . . . . .  . 
Maximum N Avai lable 
\ \ for Maintenance . .  - 0 . 00 5 1  0 . 1 8 4 3  0 . 2 4 0 8 1  0 . 3 3 5 4  0 . 1 9 5 9  0 . 1 7 27 0 . 0 3 9 8  0 . 0 7 4 6  . .  . . .  . .  . 0 . 0 7 5 6  . . . . . . .  . 
Ni trogen Balance . . . .  - 0 . 08 6 1  - 0 . 0221  + 0 . 0 2 7 9  + 0 . 0 6 1 1  + 0 . 03 7 8 1 + 0 . 0 3 7 5 1 - 0 . 0 278  0 . 0 0 0 0  . . . . . . . .  + 0 . 01 2 6 1  . . . . . . .  . 
. I I I I I 
. 1---
% Availability of N I I \ \ I Digested . . . . . . . . . . . . . . . . . . .  3 3 . 8  · 4 6 . 0  4 3 . 1  61 . 6  69 . 5  , . . . . . . . .  7 9 . 9  . . . . . . . .  1 1 2 . 8  . . . . . .  . .  
Ni_trogen pige�ted . . .  0 . 09 3 6
\ 
0 . 2 6 5 0 1
1 
0 . 3 23 7 /  0 . 3 9 9 3 /  0 . 3 3 60 1  0 . 2249 \ 0 . 09 1 4
\
. . .  . . . . .  0 . 1 6 6 8  . . . . . . . .  
1 
0 . 1 8 7 2  
N1 trogen · m M i l k  . . . .  0 . 09 1 1  0 . 1 1 3 4 1  0 . 1 2 5 1
\ 
0 . 1 27 7
1 
0 . 1 1 1 3 1  0 . 0 9 4 1 1 0 . 09 3 9  . . . . .  . . .  0 . 0940  . . . . . . . .  0 . 08 3 5  Maximum N Available I I I . 
for Maintenance . .  0 . 0025 1  0 . 1 5 1 6
1 
0 . 1 9 8 6
\ 
0 . 27 1 6  0 . 2247 1 0 . 1 3 0 8
1















- o . 0 7 7 9
1
- o . 0 2 7 9
1
, + o . 0 0 9 7
1
- o . 000 6 
I 
+ o . 0 1 7 5
1
1 + o . 0075
1
- o . 0 6 1 6
1 
. . . . . . . . - 0 .  0060  . . . . . . . .  
1 
+ o . 0503  
Digested . . . . . . . . . . . . . . . . . .  3 3 . 5  3 4 . 8  
I 
28 . 7  I 42 . 9  6 6 . 6  / · . . . . . . . . . . . . . . .  7 3 . 8  . . . . . . . .  , 105 . 4  
Note : Availability could not be · calculated for Cow 4 ,  Series II, because i n  the basal period she . shows more di­
gested n itrogen than in any other period. (Nitrogen digested is  expressed as the difference between total nitrogen 
intake and n itrogen in  feces. ) 
t--" � � 
TABLE XXII. 
AVAILABILITY OF NITROGEN FOR MAINTENANCE AND MILK PRODUCTION 
Series I Series II 






Oil I Oil 
I 
Gluten i' Gluten I
I 
Basal I Oil I Gluten /
1 
Gluten I Oil Per. I Per. II Per. III Per. IV Per. V I Per. VI I Per. I I Per. II I Per II I Per. III Per. III ---------1 I I I I I I I !---
�
Nitrogen Digested . . . 0 . 0 747
1 
0 . 3 24 3  0 . 41 7 6  0 . 4290  0 . 3 1 3 5 1  0 . 2 5 2 4 1  0 . 1 2 9 0 1 0 . 1 7 0 7 . . . . . . . .  0 . 1 8 9 3
1 
. . . . . . .  . 
Ni trogen in Milk . . . . 0 . 1 004 0 . 1 1 9 2  0 . 13 2 2  0 . 1 19 1  0 . 1 0 5 5 1  0 . 09 9 0
1 
0 . 1 0 6 5  0 . 09 3 6 . . . . . . . .  0 . 0799  . . . . . . .  . 
� Nitrogen Balanc·e . . . .  - 0 . 1 12 3  - 0 . 02 3 6  + 0 . 0 4 2 4  + 0 . 01 0 4  + 0 . 05 1 8 1 + 0 . 0 2 5 8  - 0 . 0523
1
+ 0 . 0 0 1 9  . • • • . . • .  + 0 . 04 6 0  . . . . . . .  . 
C) % Availability of N 
\ 
/ 
D i gested . . . . . . . . . . . . . . . . . .  4 3 . 1  63 . 2  3 9 . 9  7 0 . 9  / 7 6 . 9  ) . . . . . . . .  9 9 . 0  . . . . . . . .  1 1 8 . 9  / · . . . . .  . .  
Nitrogen Digested . . . 0 . 09 7 2 \  0 . 2923  0 . 3 61 0 /  0 . 4 4 7 0  0 . 3 052 / 0 . 2 6 7 1 \  0 . 1 1 1 2  0 . 1 63 2 . . . . . . . .  0 . 1 4 1 8 , 
. . . . . . .  . 
"' Nitrogen in Milk . . . . 0 . 1 023
\ 
0 . 1 0 8 0  0 . 1 2 0 2 1  0 . 1 1 0 6  0 . 1 0 9 3  0 . 0944 1 0 . 07 1 4  0 . 08 8 6 . . . . . . . .  0 . 0 6 6 2  . . . . . . .  . 
� , 
Nitrogen Balance . . . .  - 0 . 08 6 1 - 0 . 0221  + 0 . 0279  + 0 . 06 1 1/ +, 0 . 0378 1 + 0 . 03 7 5 I - 0 , 02 7 8  0 . 0000  • . • . • . . .  + 0 . 0 1 2 6  . . . . . . .  . 
u % Availability of N \ I I I Digested . . . . . . . . . . . . . . . . . . .  3 5 . 7  4 9 . 6  4 4 . 5  . 6 2 . 9  ! 7 7  . 4  . . . . . . . .  8 6 . 5  . . . . . . . .  1 1 5 . 0  . . . . . . .  . 
Nitrogen Digested . . . 0 . 09 3 6  0 . 2650 1 0 . 3 2 3 7  0 . 3 9 9 3 1 0 . 3 3 6 0 \ 0 . 2249  0 . 0 9 1 4 . . . . . . . .  0 . 1 66 8  . . . . . . .  ·
1 
0 . 1 8 7 2  










· - 0 . 07 7 9
1
I - 0 . 0 279
l
+ o . o o 9 7
1
- 0 . 00 0 6
l 
+ 0 . 01 7 5
j
+ 0 . 0075  - 0 . 0 6 1 6
1 
. . . . . . . .  
1
1 - 0 . 00 6 0  . . . . . . . . + o . 0503  
Digested . . . . . . . . . . . . . . . . . . .  4 2 . 7  l 5 2 . 8  3 7 . 3  
I 
4 7 . 7  1 6 7 . 3  . . . . . . . . . . . . . . . .  7 3 . 9  . . . . . . . .  1 1 0 5 . 9  
M 
C) 
Note : Availability could not be calculated for Cow 4, Series II, because in the basal period she shows more 
digested n itrogen than in any other period. (Nitrogen digested is expressed as the difference between total n itrogen 





GA.IN OR LOS S  IN POUNDS BY PERIODS 
Series Series II 
------------------
, 
Per. I · Per.  II Per. III I Per. IV Per. V I Per. VI I Per. I I Per. II i Per. III 
M Weight at Beginnin g  . . . . . . . . . . • • . . • . . 1 1 5 3  1 1 1 3  . . . . . . . .  I 1 1 3 5  1 0 7 6  I 1 1 1 4  I 1 0 4 3  \ 1 0 1 4  \ 1 0 3 2  � I Weight at E n d  . . . . . . . . . . . . . . . . . . . . . . . 1 1 20 1 1 1 5  . . . . . . . .  I 1 090  1 0 6 9  1 1 3 1  1 005 1022  1024  






1 + 1 7  i' - 3 8  
1
1 + 8  I - 8 
ViTei ght at Beginning . . . . . . . . . . • . . . . . .  
1
1 3 7 8  1 3 0 6  / . . . . . . . .  ! 1 3 1 1  
1








ight at End . . . . . . . . . . . . . . . . . . . . . . . 1 3 1 5  1 2 9 8  
\ 
. . . . . . . .  , 1 276  1284  / 1 3 1 2  \ 
805  
1 
8 8 4  
1 
8 3 8  
Garn or  Loss . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
- 63 - 8  . . . . . . . .  , - 3 5  + 3 8  j + 6  I 
- 25 / - 9 / - 4 
vVe!ght at Beginning . . . . . . . . . . . . . . . . .  
\ 
1 0 4 0  1 0 1 3  
/ 
. . . . . . . · j 1 05 i I 1 0 0 7  
I 
1 0 3 5  I 9 3 6  I 9 2 0  \ !:1 28  Weight at End . . . . . . . . . . . . . . . . . . . . . . • 1 0 1 4  1 0 4 2  I . . . . . . . . 1 00�  I 1 0 3 3  1 0 3 0  I 8 9 0  8 9 1  891  ---------------- -
--
-! I I I I I 
_?-ain or Loss . . • . . . . . . . . . . . . . . . . • . . . . .  1
1 
- 2 6  I + 29 1
1 
. . . . . . . .  1
1 
- 5 5 1
1 
+ 2 6  
I 
- 5  I - 4 6  I - 29 
I 
- 3 7  
� 
Weight at E n d  . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  · / · . . . . . . .  1 
. . . . . . .  · / · · · . .  • •  • 8 29  8 8 9  8 8 2  
·"'!' ,I \Veight a t  Beginning . . . . . . . . . • • . . . .  · · 1 · · ·  . . . . . . . . . . . .  · 1 · . . . . . . .  1 .· . . . . . .  · \ · . . . . . . .  J .  • •  • • • • • 8 6 4  ) 9 0 4  894  
u Gain or Loss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 




SUPPLY AND REQ,UWEMEN'l'S OF ENERGY IN '!'HERMS 
Series I Series II 





Oil  I Gluten I Gluten 1
1 
Basal / Oil  \ Gluten /
1 
Gluten I Oil 








Per. IV Per. V I
I 
Per. VI Per. I I
I 




1 Per. Ill 
Hay . . . . . . . .  · · · · ·
1 
3 . 89 1 4 . 04
1 
5 . 1 0 4 . 3 8
1 
4 . 79 1 5 . 4 9 /  6 . 5 2
1 
6 . 6 7
1 
. . . . . . . .  
I 





Silage . . . . . . . . . . . .  4 . 9 7 4 . 9 7  4 . 9 7 4 . 9 7 4 . 9 7 1 4 . 9 7 1  3 . 3 1  3 . 3 1 . . . . . . . .  3 . 3 1  . . . . . .  . .  < Concentrate . . . . . . . . . . . . .  · 1  3 . 9 5  4 . 7 4  4 . 9 5  4 . 7 6 / 3 . 1 8 i . . . . . . . .  1 0 . 80 . . . . . . . .  1 . 1 9 . . . . . . .  . 
,Total Intake . . . . .  
1 
8 . 8 6
1 
1 2 . 9 6
1 
14 . 8 1 1 4 . 3 0
1 
14 . 5 2 / . 13 . 64 / 9 . 8 3 / 1 0 . 7 8 1
1 . . . . . . .  · / 1 2 . 2 2 . . . . .  · · ..: 
For Maintenance . 6 . 54 1 6 . 4 6  6 . 45 6 . 4 5 6 . 29 1 6 . 4 9 1 6 . 1 0 1  6 . 03 \ . . . . . . .  · I 6 . 1 1
1 
. . . . . .  . 
P'.l ,For Milk · · · · · · · · · 1 6 . 74 / 6 . 8 3 7 . 8 8  7 . 59 5 . 6 2 / 4 . 9 8 / 4 . 3 6
1
1 5 . 7 8
1 
. . . . . . . .  
1 
4 . 9 0 . . . . . .  . .  
Tot. Requirements 1 3 . 28 1  1 3 . 29 1 4 . 3 3 1 4 . 0 4 1 1 . 9 1 1 1 1 . 4 7 1  1 0 . 4 6 1  1 1 . 8 1 1  . . . . . . . .  I 1 1 . 0 1 . . . . . .  . .  
1----I I ' I I l---
Balance . . . . . . . . . .  J - 4 . 4 2 - 0 . 3 3 \  + o . 48 \  +0 . 2 6 + 2 . 6 1 1 + 2 . 1 7 1 - 0 . 6 3 1 - 1 . 0 3 1 . . . . . . . .  + 1 . 2 1 1  . . . . . . .  . 
Silage . . . . . . .  . .  . .  . 4 . 9 7 4 . 9 7 4 . 9 7 4 . 9 7  4 . 9 7 1  4 . 9 7 3 . 3 1 1 3 . 3 1 . . . . . . . .  3 . 3 1  . . . . . . .  . 
Hay , . .  , . . . . . . . . .  · 1 4 . 4 3 1  5 . 0 9 1 5 . 4 5 1 
5 . 5 9 1 4 . 8 0 I 5 . 4 7 1 
5 . 4 4 1  6 .  6 8
,
. .  . . .  . . .  5 . 7 8
, 
. . . . . . .  . 
< Concen trate . . . . . . . . . .  . . . .  3 . 1 6 1  3 . 9 6  4 . 58 1  4 . 7 6 1 3 . 5 7 . . . . . . . .  0 . 4 1 . . . . .  . . .  0 . 6 3 . . . . . . .  . 
�· · J I I I I I I I I I 
I 




6 .  6 7  7 .  
1 7  7 . 15 7 . 05 !  7 . 2 1 1 5 . 23 \ 5 . 53 1 . . . . . . . .  , 5 . 3 3 1 . . . . . . .  . 13 6 . 4 5  5 . 75 1  5 . 24 4 . 6 8 4 . 7 8 ) . . . . . . . .  3 . 4 2  . . . . . . .  . 
I I ! I \ I I 1 4 . 3 0. 1 3 . 6 0 1 2 . 8 0 1  1 2 . 4 5
1 
9 . 9 1 / 1 0 . 3 1 1  . . . . . .  " I  8 . 7 5 / . . . . . . .  . 
I 
+ 0 .  0 7 + 1 .  5 4 
l 
+1 . 73 \ + 1 .  5 6 - 1 .  16 I 
+ 0 . 0 9) . . . . . . .  · 1 + 0 .  9 7 , . . . . . . .  . 
7 . 1 9
1 
7 .  
1 3 . 8 6  � 
� 0 . 64 1  o  
1--
5 . 11 
4 . 9 7 
2 . 7 6  
1 2 . 84 --
6 . 1 1 
6 . 7 7 
6 .  
4 .  
3 .  
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TA ll L E  X X V. 
AVAILABILl'l'Y OF Nl'l'ROGEN A S  COMPA R ED ,vI'l'H 'J'HEUiU S IN H A Y · A N D  S I L A G E  
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